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Corrosion-killers wherever yo 


ELLIOTT Deaeratinc 


Installed indoors or out, afloat or ashore, they protect boilers, 
turbines, piping, by removing corrosion-causing gases from 
water. The photo below shows a representative outdoor instal- 
lation—an Elliott deaerating feedwater heater on the roof of 
the Harvey Couch Station, Arkansas Power and Light Company, 
This unit is rated 300,000 Ib per hr, with maximum capacity of 
400,000 Ib per hr, and is mounted on a 125,000 |b capacity 
storage tank. It: operates constantly, an unsleeping guard 
‘against the ever-present enemy, corrosion. 
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ANOTHER OUTDOOR ELLIOTT DEAERATING FEEDWATER HEATER INSTALLATION 
is in the Butadiene Plant of Phillips Petroleum Company, Borger, Texas. Two 
Elliott 453,000-lb-per-hr deaerating heaters will shortly be joined by a 
third similar Elliott unit to take care of plant expansion. These heaters handle 
cold zeolite treated water, deaerating to commercial zero oxygen, a tough 
assignment. Elliott turbines, blowers, barometric and surface condensers 
also serve the Borger plant. 


Deaerator and Heater Dept., JEANNETTE, PA. 
Plants at: JEANNETTE, PA. - RIDGWAY, PA. - SPRINGFIELD, O. - NEWARK,N.J. - DISTRICT OFFICES IN PRINCIPAL CITIES 


STEAM TURBINES © GAS TURBINES + ELECTRIC GENERATORS AND MOTORS + BLOWERS AND 
COMPRESSORS + TURBOCHARGERS FOR DIESEL ENGINES + CONDENSERS «© STEAM JET EJSECTORS 
FILTERS . FEEDWATER HEATERS AND DEAERATORS . 8 3.9 Ss ee oe ee a ° TUBE 
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AMOUS Texaco Ursa Oils keep Diesel 
F engines clean, rings free, valves active. 
They greatly reduce wear and prolong the 
life of bearings, liners, rings and pistons. 
Consequently, you get greater power out- 
put, spend less for fuel and maintenance. 

The Texas Company, in step with im- 
provements in Diesel engine design over 
the past thirty years, has developed a com- 
plete line of Texaco Ursa Oils—one to 
assure effective lubrication of every type 
and size of Diesel. 


TEXACO TE xX A Ce bs 


Because of the benefits they deliver, 
Texaco Ursa Oils are approved by all lead- 
ing Diesel engine manufacturers, and— 


More stationary Diesel hp. in the 
U.S. is lubricated with Texaco 
than with any other brand. 


For Texaco Products and Engineering 
Service, call the nearest of the more than 
2300 Texaco distributing plants in the 
48 States, or write The Texas Company, 
135 East 42nd Street, New York 17. N. Y. 








‘Ursa Oils 


FOR ALL DIESEL ENGINES — 


TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON SUNDAY NIGHTS *& METROPOLITAN OPERA BROADCASTS SATURDAY AFTERNOON‘ 
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REMOVAL OF 13,000,000 KW of Germany’s electric 
“™ generating capacity, about 60 per cent of the total 
installed, leaving about 9,000,000 kw, is one of five im- 
portant steps to be advocated to the Allied Control 
Council as part of the program for German disarmament. 
A report prepared by a committee of the OWU last 
spring emphasizes that strict control of German power 
would be very effective if combined with other controls 
over industry, but not very effective if those other con- 
trols are not enforced. For example, it is impossible, 
first of all, to determine how much power capacity should 
be left the Germans until a precise determination can be 
made of how much industry will be left. Among other 
things, no synthetic oil or synthetic rubber manufactur- 
ing capacity are to be left, under other provisions of the 
overall control program. Thus the entire control pro- 
gram must be co-ordinated and, in addition, must be 
fitted into the Russian, British and French programs de- 
signed to attain the same objective. That objective is real 
control over Germany’s war-making potential, which, 
according to most competent observers, was much greater 
in 1944 than it had been in 1939. 


\\\ 7 ET STRENGTH PAPER is only one of thousands 


of items perfected for and supplied to the Armed 
Forces during the war and recently made available for 
civilian use. Designed primarily for map work, it was found 
suitable for charts, manuals and official papers subjected to 
rough treatment under adverse conditions. Maps printed 
on this paper can become rain, water or oil-soaked and still 
retain 40. to 60 per cent of their strength. Mud and grime 
can be washed off with soap and water or removed by dip- 
ping in gasoline. The paper can be written on or erased 
when wet and will retain to a large extent its resistance to 
folding, tearing, scratching and rubbing. The latest edition 
of HOH Lighthouse is printed on this paper and contains 
interesting descriptions of the plants of two of the paper 
companies that have been producing it. 


J ECONVERSION of the present great atomic bomb 

plants to peace-time purposes, including mobiliza- 
tion of the nation’s scientists to apply atomic energy to 
industrial uses, is proposed in a bill introduced into the 
Congress by Representative Adolph J. Sabath of Illinois. 
The bill would authorize the President to spend as much 
as $2,000,000,000 for this conversion. No other country 
could build atomic bomb production plants similar to 
ours without our technical assistance, the Senate com- 
mittee on atomic energy was told by Frank Creedon, 


resident manager for Stone & Webster Engineering Corp. 


during the construction of the Oak Ridge, Tenn., plants. 
_ Furthermore, he stated, it would take four years to build 
| such a plant in this country in time of peace and seven 
or eight years elsewhere. 


MASNETIC PARTICLE TESTING can hardly be called 

a new method of inspection. The application of the 
method, however, has increased by leaps and bounds in a 
relatively small number of years. In many industries where 
ferrous metals are vital, the method is utilized widely, both 
for locating incipient defects in parts in service and as an 
inspection tool for the acceptance of new material. By defi- 
nition, the magnetic particle method of testing and inspec- 
tion is a method for detecting defects on or near the surface 
in suitably magnetized materials which employs finely di- 
vided magnetic particles that tend to congregate in regions 
of magnetic non-uniformity associated with the defects. A 
symposium on magnetic particle testing was held at the 
Philadelphia District Meeting of the American Society for 
Testing Materials, January 22, 1945. This is reported in 
detail with tentative standards now proposed by the society 
in a recent publication entitled, “Symposium on Magnetic 
Particle Testing.” 


[ ESEL ENGINES no longer can be regarded as 
accommodating and tolerant consumers of petro- 
leum fuels which cannot be used for other purposes, F. 
G. Shoemaker and H. M. Gadebusch, of Detroit Diesel 
Engine Div., told the 1946 annual SAE meeting. Devel- 
opment of high-speed Diesel engines for automotive in- 
stallations has changed this situation, they said. The 
Diesel consequently is becoming more selective in its 
diet and is creating a demand for fuels having specific 
properties essential to efficient and prolonged operation. 
In fact, they added, experiments indicate that the type 
of service in which it operates now is the real criterion 
of the Diesel’s fuel requirements. Power developed by 
the Diesel was said to appear to be directly proportional 
to the heating value of the fuel injected. Harry F. 
Bryan, of International Harvester Co., said that demands 
for smoother, cleaner operation of Diesels tend to re- 
quire standardization of the ignition quality of Diesel 
fuels and to put a premium on combustion control. 


D URING THE WAR, motor engineers were asked to 

build special direct current armatures to operate con- 
tinuously at 600 F, in a vacuum of a few microns pressure. 
The armatures must give off no gases, must turn at 1200 
rpm without vibration and without balance weights. They 
are wound with glass and silicone-insulated wire, placed in 
an oven at about 500 F to burn out organic materials and 
drive out volatiles, then subjected for hours to a filling of 
sodium silicate and mica dust under alternate vacuum and 
pressure. 


OW THE AEROTEC TUBE can be used to remove 

impurities and moisture from compressed air lines 

is told in Thermix Topix, Vol. 4, No. 1. Data are also 

given on other applications of the tube, as in railroad car 
air conditioning, dust classification and collection. 
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“gestae was expressed by Frank C. Mock, of Ben- 
dix Products Div., Bendix Aviation Corp., before 
the 1946 annual SAE meeting, that jet engine design 
should start with the combustion chamber in order to 
avoid troubles already being experienced in the form of 
hard starting, excessive temperatures, blow-out, and die- 
out. “Most of us,” he said, “having had casual experi- 
ence with combustion all our lives, all the way from 
bonfires to blowtorches, consider ourselves experts, and 
we tend to think this jet burner art is easy. This subject 
has not received sufficient attention thus far. Our engines 
are not aircraft engines, and our jet aircraft are not mili- 
tary service aircraft, unless combustion is positive and 
dependable under operating conditions. Therefore, the 
combustion chamber should be one of the first elements 
to be experimentally proven before a given engine 
arrangement is adopted.” 


ee steel tank sides to special hydrodynamic 
curves makes them very much stronger, one firm discov- 
ered in its own tank uses and tests. Properly-curved sides 
need no reinforcement to resist tremendous liquid pressures, 
simplifying and lightening the tank, thus saving much 
weight and first cost. 


— IONS of early wood-cuts showing ma- 
chine shops, engines, water wheels and other equip- 
ment of the 1870’s, 80’s and 90’s are a feature of the 
attractive book just published by Woodward Governor 
Co. to commemorate its 75th year of operation. The 
book highlights the company’s history, reviews its methods 
and illustrates its products and its men with many inter- 
esting photographs. 


ramen gasoline engine built largely of aluminum and 

die casting (distinctly favorable with the present surplus 
of aluminum) has large power output—1.75-2 hp per 
pound is claimed. This is produced in part by 3-to-1 com- 
pression and high rotating speed made possible by ultra- 
light parts. Of the opposed or pancake type, it was designed 
for ready conversion from a 28-hp, 2-cylinder to multiples 
for larger powers. It fits automobile and airplane uses, aux- 
iliaries, and the like. 


HEAT-ABSORBING color-transmitting glass may 

find furnace and power plant use. Developed to im- 
prove projection of color pictures and absorb much of 
the unendurable heat on motion picture and television 
actors and operators, the new glass absorbs 90 per cent 
of objectionable heat. It is used also as a heat screen for 
spotlights and floodlights and to protect films and slides 
against damage or burning. 


NEW OIL-SPRAY for furnaces uses a roller dipping 

into an oil tank, taking up a thin film which is thrown 
off in a finely-divided condition by a bristled brush rotating 
against it. The spray is mixed with air and then burned in 
the usual way. By varying the speed of the pick-up roller, 
the amount of oil can be controlled very closely. 
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age new two-piece spherical bearing, usable when- 
ever rigidity is at a premium or alignment too costly or 
impossible, developed for war work and now available com- 
mercially in any quantity, any shaft size, is the Halfco. This 
is made with a one-piece bronze outer race into which a 
hard chromium-plated steel ball, with center hole drilled 
through it, is pressure-inserted. 


F Senatnd OIL CLEANING machine also dehydrates, 
de-gasifies and stabilizes used oil through atomizing 
in a vacuum, raising its dielectric value. Placed in the 
power plant’s transformer and circuit breaker oil system, 
it maintains the oil at correct insulating values. It may 
also be used for other processes requiring oil cleaning. 


N‘” CEMENT for flooring drives away insects, kills 
bacteria, prevents formation of mold, dissipates static 
electricity. And a transparent finish for floors is unaffected 
by extreme acidity or alkalinity. Dried films of this material 
have been immersed iin dilute sulphuric, carbolic, sodium 
hydroxide solutions with no damage to finish or gloss. 
Maybe this would solve the vinegar-on-the-floor problem 
(P. E. & E., January, 1946, page 93). 


"Wiyions OF MINIMUM REQUIREMENTS for In- 
struction of Welding Operators, Part A, Arc Weld- 
ing of Steel 3/16 to 34, in. Thick has just been issued in 
the form of an 84 page booklet by the American Weld- 
ing Society, 33 West 39th Street, New York, price 50 
cents. 


HE FONBERG, ‘“‘simplest engine in the world” is a 

semi-jet motor of unusual design, consists of a nozzle 
in a tube mounted on a supporting structure that has a free- 
moving arm to permit the engine to rotate about a shaft. 
Space between nozzle and outer wall allows air to flow 
through the small holes of the nozzle during combustion, 
the combustion gas jet providing the propulsive force. 


—— a new vibration isolator for machine and 
other suspensions, consists of two metal flanges with 
a shouldered, molded-rubber core between. This permits 
separate motions in all directions. It is simple, efficient, 
permits high deflections. 


emir TO USE the Bucket Trap, a good discussion 
showing where to install it and where not to install 
it is given in the October, 1945, issue of Weather Magic. 


HAT PROMISES to be an efficient, cheap, new 
heat insulator is being used under the steel roofs 
of new automobiles: steel shavings bound together with 
animal glue. It insulates against noise also. ; 
A NEW LOCKNUT has a lower portion connected to 
the nut proper by a very thin wall. In setting up 


tight this is broken loose, its threads compressed, its cone 
gripping the mating threads of the bolt positively. 




































New Steam Turbine Locometive 


UAKING RAILROAD MS Toppy 


oo with the aid of a SHELL LUBRICANT 


DAY a huge, new kind of locomotive is 

speeding over the countryside. This locomo- 
tive has no cylinders, pistons or driving rods. 
Its 6900 shaft horsepower comes from a steam 
turbine no larger than a refrigerator. 


More than 1000 chromium steel blades are 
mounted on the rotor shaft inside the turbine 
housing. Steam, shot into the turbine through 
dozens of nozzles, strikes the first row of 
blades at 2000 mph, forcing the shaft to re- 
volve. When the locomotive is traveling 100 
mph the tips of the largest blades will be 
traveling nearly 700 mph. 

Turbines such as these are subjected to ter- 
rific heat, and require a lubricating oil that 

can do three jobs: 1. Act as a 
coolant. 2. Lubricate thor- 


oughly. 3. Protect against rust. It also must 
resist oxidation and sludging which might 
clog strainers and feed lines, slowing up the 
oil flow to the bearings. The reduction gear- 
ing, 97% efficient and involving high gear 
tooth pressures, would also be affected. 

In Shell Turbo Oil the engineers found the 
lubricant that can do the job so essential in 
such high-speed, high-temperature operation. 
Shell Turbo Oil provides adequate anti-rust 
protection, and possesses high stability to- 
ward oxidation. 

* 22 


For more facts on Shell Turbo Oil get in 
touch with Shell Oil Company, Incorporated, 
50 West 50th Street, New York 20, New York; 
or 100 Bush Street, San Francisco 6, California. 


SHELL TURBO OIL 
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HIGH PRESSURE BOILERS | 
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YARWAY UNIT TANDEM BLOW-OFF VALVES, built for pres- 
sures up to 2500 psi. Combining a Hard-Seat and a Seatless Valve 
in a single one-piece forged steel body, this Tandem provides the 
advantages of both designs—for blowing or for draining and 


sealing—in a compact, rugged unit. 








Outside sealing valve is the famous Yarway Seatless design which 
has no seat to score, wear and leak. This valve is always opened first 


and closed last. 







Inside (next to boiler) blowing valve is the Yarway Hard-Seat Valve 
which utilizes special alloys and unique construction features to 
reduce normal wear in this type of valve. Ask for Catalog B-432. 








EQUIPMEN 
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NEED THIS. 


Modern Steam Generating Units represent 
big investments. They are worthy of the 
best auxiliary equipment available. 


Power engineers have found it sound judg- 
ment to insist on Yarway Tandem Blow-Off 
Valves, Yarway Water Columns and Gages, 
and Yarway Remote Liquid Level Indica- 
tors... have learned through experience 
that these are the best protection for their 
major investment. 


Sound design and careful attention to every 
mechanical and metallurgical detail are the 
reasons for Yarway performance and lead- 
ership. Nearly 40 years’ experience with 
power plant problems—and constant re- 


search and development to keep abreast 
of Industry’s requirements—justifies the 
slogan “Yarway-Equipped—A Mark of 
Good Engineering.” 


When adding new power equipment, or 
modernizing your present installation, re- 
member to specify Yarway auxiliaries. 
Write for descriptive catalogs now. 


YARNALL-WARING COMPANY 
114 Mermaid Avenve, Philadelphia 18, Pa. 
€ 
Blow-Off Valves, Water Columns and Gages, 


Liquid Level Indicators, Expansion Joints, Impulse 
Steam Traps, Strainers, Spray Nozzles. 


Ask about the new Yarway 30-minute color and sound motion picture, available for group showings. 
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STEAM SEPARATOR 


TYPE''F” @ 
MASTER SENDER 


RATIO RELAY 


VARIABLE 
RATIO REGULATOR 


TYPE 2 SO 
REGULATOR 


DIAPHRAGM 
REGULATOR * 


V PORT F 
BUTTERFI! 
VALVE ff 


If you need equipment 


for any of these applications| 


get in touch 


with 


CORPORATION 


Hagan Building, Pittsburgh 30, Pa. 


RECEIVING 
REGULATOR 


TOTALIZER 
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Combustion rate of boilers Steam desuperheating control 


Constant or graduated draft Separately fired superheaters 
ORT jetta! anne 
ennil Constant or graduated pressure (F.D.) Ow Of gases 
LVE Feeder or stoker speeds Ratio control of gas flows 


Flow of liquids Ratio control of fuel and air (boilers) 


Control of multiple fuel firing Remote manual or automatic control 


Fan speed control Flash tanks for recovery of steam from 
continuous blowdown systems 


Pump speed control : 
Program control for firing cycle 





Hydraulic coupling control from speed or 
delivery of driven unit 





Oil burner control 





Oil burner fuel-air ratio control 





Constant differential pressure 
(liquids or gases) 





By-pass damper control for air preheater 
protection 





Constant differential draft 
(liquids or gases) 





Feed water heater pressure control 













Graduated differentials (automatically or 
manually—liquids or gases ) 





Feed water heater temperature control 


Control of steam pressure Liquid level control 

Control of pump discharge pressure Control of multi-speed motor drives 

Control of pump discharge flow Safety protection for gas or pulverized coal 
firing 


Steam flow control 


’ Steam jet refrigeration control 
Steam pressure reduction 
Removal of excess moisture and solids from 


Steam tem rature control su erheat 
- Comp ) saturated steam 


Removal of oil and solids from 


Force measurement and control 
exhaust steam 


Removal of oil and moisture from Measurement and control of Thrust 
compressed air and Torque 





HAGAN 
THRUSTORQ 







a Uc7 YW, | 
HALL COMPENSATING 


BUROMIN a peat RELAY 
CALGON ! 











REGULATOR 
(Integral Pump) 







1946 — POWER PLANT ENGINEERING — Chicago, Ill. 






PIPE COIL [ 


eco for lower P 
ete * ' haliliacalll. i | 
a fuel consumption "tice * 


No. 213 Trap Drains Lines in 30 Seconds! 
The correct selection and installation of steam 
traps for draining pipe coils pays big dividends 
in fuel savings, faster heating and higher tem- 
peratures. At the Plylock Corporation, Portland, 
P Oregon, Armstrong traps were installed on a Coe 
eed o lumber drier after tests showed no steam loss and 
outlet fo outlet drainage of condensate in 30 seconds after lines 
were shut off eleven minutes to allow condensate 
to accumulate. Other reports from Armstrong 
Pipe Coil Trapping Tips* users include: 190% return on trap investment; 
nn os wits abe te saving of 211 tons of coal per season; saving of 
ficient capacity to pass. carload of coal per trap; $1,067 coal saving. 
hendic the warming =. accseure on Many engineers may question how a few 
vp lead. cupply Bg dn steam traps can effect such fuel savings. The 
Select traps with is higher than in re- explanation is not difficult: 
adequate automatic turn line. 1. Armstrong traps don’t leak steam. 
oy. Ne ange *Complete data, dia- 2. Armstrong ‘traps automatically discharge 
grams, tables, capaci- air that would otherwise reduce heat transfer 
whee coun Sececanss | || sicleny. 
ant use os with Hevalloble on request. 3. Armstrong learned the hard way from 
practical experience on thousands of installations 
what sizes and types of traps to use and where 
and how to install them—you can profit from 
this. For the name of the nearest Armstrong dis- 
tributor, address: ARMSTRONG MACHINE 
WORKS, 810 Maple Street, Three Rivers, Mich. 
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e WM VY CF meme Wwe tlCUOU 


TTI Sy oe 


to Why A-C’s 


is the Finest of its Kind! 


CAST BRONZE 


ALUMINUM Sion 


PA Cooling Fans 


ONE-PIECE 
Steel Shaft 


INDESTRUCTIBLE 


Rotor’ ‘WATER 
Slinger 


BRONZE 
Impeller 


Ne KIND of pumping power now gives you new 
standards of performance and economy! Allis- 
Chalmers engineering has combined pump and motor into 
a single, compact unit—the “Electrifugal” Pump—which 
takes less space, gives you smooth operation with maxi- 
mum protection against dangers of abnormal wear, leak- 
age, corrosion, vibration! One-piece iron casting forms 
motor yoke, bearing housing, pump bracket and feet. One 
shaft running on 2 ball bearings carries the motor-rotor 
and pump impeller (see above). Result: true alignment, 
smooth operation—less maintenance! For you that means 
extra strength, extra value in terms of operating economy 
and long life. For complete information about this great 
pump, call our nearest office, or write ALLIS‘CHALMERS, 
MILWAUKEE 1, WISCONSIN. 


HEAR THE BOSTON SYMPHONY: Saturday, American Broadcasting Co. 





Here's Key 


Smooth-Running Electrifugal Pump 


A 1933 











PROBLEM: Here is conventional pump 
and motor. How can we couple 
them together better—to save space, 
increase stability, and provide rigid 
alignment. 





SOLUTION: We design a new kind 
of pumping unit—the one and only 
“Electrifugal” Pump! Motor and 
pump are now on one shaft—which 
cuts space 33%, assures alignment 
and smooth operation. No wonder 
“Electrifugals” give you more pump- 
ing power for your money! 


SEA-BLUE BEAUTY: Modern design of 
Electrifugal Pump looks well on 
jobs anywhere! ber pape from 15 
to 1600 gpm—heads up to 500 feet. 








ALLIS-CHALMERS Clectrijugal PUMPS 
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| T IS TRUE that the Perfect Spread Stoker has 
a 17-year record of proved performance and 
economy in 15 types of industries. It is also true 
that recent redesigning has greatly improved 
and simplified its operation. Here, now, is a vig- 
orous employee that will work ’round-the-clock 
for you—producing more steam automatically 
at lower cost than you believed possible. 

Feed this stoker the lowest available grades 
of coal and other solid fuels—wet, dry or par- 
tially frozen. Defy it to clog or fail or to let you 
down when steam is needed most. Then watch 
it continue spreading a “‘perfect”’ fuel bed at 
infinitely variable rates of speed by the depend- 
able overthrow method. Hear how quiet it is, see 
how easy to operate, and how accessible are all 
parts—because they’re protected by functional 
streamlining. Most important, watch this new 
addition to your boiler room staff quickly pay 
for itself out of fuel and maintenance savings. 
Please write and ask for the A Perfect Spread 
Stoker booklet. 


PERFECT SPREAD 
STOKER 


Forget your wet coal problems! Get steady, reliable fuel 
firing with the stoker that thrives on wet or partially 


frozen coal—that has the exclusive AZ non-clog feature! 


AMERICAN ENGINEERING COMPANY 


2408 ARAMINGO AVE., PHILADELPHIA 25, PENNSYLVANIA 
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Highballing Power 
...and Profits / 


Get this Complete 
Lubrication Program for 
all your machines 
@ Lubrication Study of Your 

Entire Plant 


@ Recommendations to 
Improve Lubrication 


@ Lubrication Schedules 
and Controls 


@ Skilled Engineering Counsel 


@ Progress Reports of 
Benefits Obtained 


Ger 





ta. 


This cutaway drawing was prepared with the cooperation of the American Locomotive Company. 


OURING on the power—at high 

speeds — this big Diesel electric 
locomotive combines many lubrica- 
tion problems similar to those in 
your plant. 

Here, inside this power - plant - on- 
wheels, as in a_ stationary power 
plant, Socony-Vacuum’s correct lu- 
bricants for every machine give 
more continuous operation at lower 
costs. 

In this Diesel, for instance, gas 
temperatures soar to above 3000° F., 
pressures to above 600 Ib. per sq. in. 
Gargoyle D.T.E. Oils stand up under 
this heat and pressure, reduce wear 


and blow-by to a minimum. The 
same stable lubricants protect vital 
parts of the generator and turbo- 
supercharger. 

Those driving motor pinions and 
gears operate under temperature 
variations of from minus 50° F., to 
140° F., with dust and water often 
present. Gargoyle Compounds stick 
on the job, and protect against wear. 
On the many grease-lubricated parts 
Gargoyle greases stand up for long 
periods of time and provide Correct 
Lubrication. 

Why not get all these benefits now 
... for your plant? 





Lubricants | Socony-Vacuum Oil Co., Inc. 


and Affiliates: Magnolia Petroleum Co. - General Petroleum Corp. of Calif. 
: TUNE IN “INFORMATION PLEASE”—MONDAY EVENINGS, 9:30 E.S.T.— NBC 
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*s Illustration shows GARLOcK 234 

Braided Asbestos Packing in Coil 
. form. GaRLocK 244—Coil with 
: wire. GARLOCK 239—Rings. Gar- 


= 





Ga flock 234 Packing is manufactured_from raw material 
to finished product in the Garlock factory. Quality is con- 
trolled from start to finish. Like other Garlock products, 234 is 
uniform and can be depended on—for long, economical ser- 
vice. Use GARLOCK 234 on rotary or centrifugal pumps hand- 
ling hot water, cold water, caustic solutions or weak acids. 





THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of Canada Ltd., Montreal, Que. 
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This New Data Bock Ne. 1000 





Republic Pneumatic Renaiiten 


OPERATING ON THE FORCE-BALANCE PRINCIPLE 


for the measurement 

and control of 

FLOW 

PRESSURE 

LIQUID LEVEL 

LIQUID DENSITY 

DIFFERENTIAL VAPOR PRESSURE 


' A Copy of This 
28 Page Data Book 


Will Be Mailed REPUBLIC FLOW METERS CORPORATION 


On Request 2240 DIVERSEY PARKWAY e CHICAGO 47, ILLINOIS 
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This incident occurred in a municipal electric 
plant in an Ohio community. It isn’t a large 
plant—two 312 horsepower boilers, operating 
at 200 psi. It is one of those plants that 
seldom appear in the engineering publica- 
tions but which collectively account for well 
over half the stationary steam power gener- 
ated in this country. 

There never had been enough trouble with 
these boilers to make this plant newsworthy. 
Tubes had to be turbined rather frequently, 
but it was possible to keep them clean enough 
to avoid any prolonged interruption of service. 

Nevertheless, the engineer in charge felt 
that boiler water conditioning could be im- 
proved, and early in 1945 he started to use 
the Hall System. Hall engineers made their 
usual study of water supply and operating 
conditions, set up the proper procedure, and 


taught the plant operating personnel how to 


make the necessary tests. 


Periodic check-ups showed that the plant 


was evidently following the procedure care- | 


fully. No troubles developed—and that is, 


f 
after all, the main objective of boiler water | 


iy 
| 


conditioning. 

About seven months after the Hall System 
was started, the inspector for the boiler insur- 
ance company paid his regular visit—and his } 
report summed up the results of those seven | 
months. 

“T don’t know what you’ve been doing to — 
these boilers,” he said, “but whatever it is, 
keep it up. These tubes are 100 per centcleaner!” 


There is nothing spectacular about the 


story. It is not a startling achievement—just 


a routine example of our regular job, effec- 
tively done. But it is, we believe, just the| 
kind of case history you would like to have 


for your own plant. 


HALL LABORATORIES, INC., HAGAN BUILDING, PITTSBURGH 30, PA. 
(a subsidiary of Hagan Corporation) 


HAGAN 
HALL 
BUROMIN 
CALGON 


| 
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—I$ BUILT IN A WIDE RANGE O 
SIZES FOR ALL MECHANICAL DRIVG 
APPLICATIONS Ff 


, 
—Each Terry Wheel Turbine is accurately pro- , 


portioned to fit the operating conditions. 


— A wide selection of wheel sizes as shown y > 
to the right permits close approximation , 
to ideal speeds for any steam condition. ” 


— Built in all sizes up to 2000 HP. - 


ABOVE: 


Typical Terry Solid Wheel Turbo- 
Gear Unit. Rated 160 HP at 
4000 to 1720 RPM with steam 
conditions of 400 Ibs., 750°F.TT, 
30 Ibs. Used for Blower Drive. 


FOR FULL 
DETAILS ASK 
FOR BULLETIN 

S-116 


THE TERRY STEAM TURBINE CO. 
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eCelehunrbine 


From the smallest to the largest these 


reliable turbines have— 


x Indestructible one piece wheel. 

* Large radial and axial clearances. 
x Double rim protected blading. 

* Individual nozzle control. 

x Dependable and durable governor. 


* Heavy dust-proof bearing and gov- 
ernor housing. 


x Independent overspeed trip with sep- 
arate valve. 


* Sturdy casing design. 


x Strong and easily inspected steam 
strainer. 


x Truly accessible construction, which 
makes inspection of the interior parts 
a simple matter. 


AT RIGHT: 


Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at 
high velocity and enters the side of the wheel 
bucket in which its direction is reversed 180°. 
As this single reversal uses but a portion of 
the available energy, the steam is caught in 
a stationary reversing chamber and returned 
again to the oak te process is repeated 
several times until practically all of the 
useful energy has been utilized. 
1-1159 


TERRY SQUARE- HARTFORD, CONN. 
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‘| Can’t Afford 
Down-Time... 


| need a sheave that goes on 
and off easy and fast!” _ 


TEXROPE 


“MAGIC-GRIP”’ 


.» Fastest Mounting Sheave Ever Made! 


less vibration, less strain on bearings. Clamp 
fit can’t damage shaft. No wobble, shear or 
backlash. 


Saves manhours...this improved sheave with 
““Magic-Grip” bushing comes completely as- 
sembled. You slide it on the shaft to exact 


position, tighten three cap screws — and it 
gtips like magic. No filing or scraping, no 
hammering. And it comes off just as easily! 


You get these advantages without increase 
in prices! See “Magic-Grip” sheaves — at 
your nearest A-C district office or dealer. For 


literature, write to ALLIS-CHALMERS, Mil- 
waukee 1, Wisconsin. 


More advantages: ‘““Magic-Grip” sheave 


mounts close to the motor. Less overhang, ase 


C ALLIS © CHALMERS 
TEXROPE V-BELT DRIVES 


ORIGINATORS OF THE MULTIPLE V-BELT DRIVE 


HEAR THE BOSTON SYMPHONY: Every Saturday Evening, American Broadcasting Co, 


SHEAVES 
commen com; <t line ““MAGIC-GRIP”’ ... 
— Sizes, types for every STEEL... TEXD 
power transmission prob- 
lem and condition. 


. .. Speed changers and 
VARI-PITCH sheaves. 
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SET 


SIMPLEX VENTURI TUBES 
the ULTIMATE IN Youth ¢ [iciene4 


For a given flow of water, the Simplex 
Venturi and its Simplex Meter will meas- 
ure with the least loss of energy, and the 
greatest accuracy over the widest range 
of flow! 

The high constant efficiency with 
which the Simplex Venturi utilizes the 
differential head which it creates, has 
been proved by over 40 years of re- 
search and manufacture. 

This highly-engineered primary de- 
vice assures minimum head loss and 
normal, dependable coefficients. The 


e. 


unit is homologous in type and form; 
the tube throat is bronze-lined with 
extremely accurate piezometer taps; 
the pressure belt type design is essen- 
tial to high and unvarying accuracy. 

The venturi tube is accepted as be- 
ing the most efficient of primary de- 
vices. . . . Installations as part of pipes 
and conduits of cast material and of 
fabricated structure, have proved the 
Simplex Venturi to be unsurpassed in 
installed operating efficiency! 


o/ 
e i 
ee? 
: ae 


THE MO METER COMPLETES THE PICTURE 


The “MO” is the “Master” Meter that 
converts the differential head created 
by the Simplex Venturi into rates of 
flow and indicates, records, and total- 
izes that flow with the maximum 
overall accuracy. This combination 
of Simplex primary device and MO 
Meter provides a standard of operat- 
ing efficiency for the flow measure- 
ment of water, sewage and process 


liquids ni many municipal and indus- 
trial plants. The MO Meter is of such 
high accuracy that it may be util- 
ized for testing the accuracy of other 
metering equip- 

ment. Write 

for Bulletin 

300 — ‘‘The 

Simplex MO 

Meter.” 


SIMPLEX VALVE & METER CO. 
6783 UPLAND STREET, PHILADELPHIA 42, PENNA. 
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K&M EBONIZED ASBESTOS 


This modern electrical insulating material—developed specifically for switch- 
boards, bus bar runs, testing tables, panel boards and similar uses—measures * 
up fully to the most rigid requirements encountered in such service. 


The dielectric strength of a 4’’ sheet of K&M Ebonized Asbestos will with- 
stand 19,000 volts without puncture... a 1” sheet, more than 53,000 volts. 


Nature made bsbestos... 


It has the structural strength needed to hold heavy switches and instruments : 
: Keasbey & Mattison has made 


firmly and securely. It will withstand severe shock, vibration, sudden tem- 
perature changes...is highly resistant to oil and water... and will not 
shrink, crack or bulge. 1873 


The ability of K&M Ebonized Asbestos to meet all service conditions is due 
to its rugged construction and special composition—a combination of asbestos 
fibre, binding cement and insulating compound, moulded under high pressure 
into monolithic sheets of uniform density throughout. 


it serve mankind since 


K&M Ebonized Asbestos is available for immediate delivery ...in thick- 
nesses of 4’’ to 4’’, standard or special “panel” finish. It meets the technical 
requirements of the Underwriters Laboratories, Inc., when built into an 
assembled unit. A 


KEASBEY & MATTISON 
COMPANY - AMBLER - PENNSYLVANIA 
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NOW TWICE 
AS GOOD— 


THE NEW SARCO 
THERMOSTATIC 
STEAM TRAP 


Whenever a better thermostatic steam trap is made, it 
will still be called “‘Sarco No. 9."" The latest improve- 
ment, after years of development spurred on by the 
tremendously expanded use of this trap in the war 
effort, is now ready for you in the new 9-100 series. 


No larger—not much change in appearance—but the 
valve orifices are larger and the capacity for discharge 
of condensate or air is doubled over the entire range 
of sizes. 


HERE ARE SOME OF THE ADVANTAGES: 


1, In process work, cooking time is governed more by air venting 
than trap capacity or speed. Actual output of cooking and 
similar equipment will be greatly increased. 


The new No. 9 will operate almost as fast as a bucket trap— 
but have full capacity at condensate temperatures within 20 
degrees of the steam. It is thermostatic trap efficiency with 
bucket trap capacities—a whole new field of applications for 
the No. 9. 


Like other No. 9's, this trap is wide open when cold. It can’t 
freeze. It requires no seat change when pressures change. It 
is small, inexpensive and easy to install. 

Ask for Bulletin No. 250. 


PLASTICS AIR VENTS 





FOUR STARS ae 
ON OUR E PENNANT §& 

. TESTIFY TO SARCO 
PERFORMANCE. 
IN THE WAR EFFORT 


: Represented in Principal Cities _ 
a SARCO COMPANY, INC., 475 FIFTH AVE., NEW YORK 17,N.Y. © Sarco Canada, Lid., 85 RichmondSt.,W.,Toronto |, Ont. | 
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cleaner, 


Elimination of solids and moisture from steam leaving boiler drums, and an assurance 
of positive boiler water circulation, are accomplished with an unusual degree of effec- 
tiveness by the B&W Cyclone Steam Separator. Seven years of wide use in Babcock & 
Wilcox boilers have thoroughly proved the efficiency of the B&W Cyclone Steam Sepa- 
rator for the consistent and reliable production of clean, dry steam. 


WHAT THE CYCLONE DOES: 


The separation of the water and its at- 
tendant solids from the steam is so 
nearly complete in the Cyclone Steam 
Separator that boiler and turbine per- 
formance are improved: in many im- 
portant ways: 

1) Boilers can be operated at greater water- 


level variation without priming, making larger 
and more rapid load swings safely possible. 


@ Complete separation of the steam from the 
water produces a maximum circulating head and 
delivers solid (steam free) water to the down- 
comers, thereby protecting boiler tubes against 
overheating and burnout. 


a Dry steam is assured over wider range in 
boiler water concentration. 


© Superheater tubes are protected from burn- 
outs and failure due to scale deposits. 

6 Longer periods of continuous boiler opera- 
tion are secured. 


6 } Savings in maintenance time and expense 
are effected in boilers and turbines. 


RA Safety is promoted by reducing variations 
between water levels in drum and gauge glass. 


8] Turbine blades stay clean longer, permitting 
longer operating periods between cleanings. 


© Desired KW output can be maintained for 
longer periods. 


Separation of the water from the steam 
by the Cyclone Steam Separator is a 
continuous action. The kinetic energy 
of the steam and water mixture enter- 
ing the Cyclone forces the water and 
any entrained impurities to the wall of 
the cylinder, while the nearly pure, dry 
steam passes out at the top between 
corrugated scrubber plates. The water 
swirls down the cylinder wall to the 
bottom, where kinetic energy is again 
utilized to force the water through 
directing vanes with sufficient velocity 
to overcome the head of water in the 
drum. The action within the separator 
prevents its flooding, and assures the 
delivery of clean, dry steam at all times. 


The Cyclone Steam Separator is another 
B&W “first” in the development of 
better steam-generating equipment — 
another reason why it pays to see 
B&W first for the latest solution to any 
steam problem. 
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Cross section of typical Cyclone Steam 
Separator installation in a large boiler drum. 
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B&W Cyclone Steam Separator with 
section cut away to show functioning. 














BABCOCK 
& WILCOX 


$5 wBerry 5 


ie 8 Witcox co 
eT, NEw YORK 6 ms > 
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COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 











Prepared by Bridgeport Brass Company 


“Bridgep 


i Headquarters for BRASS, BRONZE, and COPPER 








Cupro Nickel Condenser Tubing 


Its Possibilities For Peacetime Use 





During the war, the Bureau of Ships 
specified the use of 70-30 cupro nickel 
condenser tubes for all battleships and 
many other types of vessels although both 
copper and especially nickel were critical 
metals at the top of the essential list. 


The use of 70-30 cupro nickel was based 
on the results of prolonged tests made 
under various operating conditions before 
the war. The Navy had used Admiralty 
brass condenser tubes for many years until 
the development of turbine-driven pro- 
pulsion which necessitated increased speed 
of the circulating water and caused the 
Admiralty tubes to fail from air impinge- 
ment corrosion. Cupro nickel has excellent 
resistance to impingement attack and also 
withstands erosion and general corrosion 
better than brass. Cupro nickel tubing has 
long been used for feed water heaters be- 
cause it stands up well under higher operat- 
ing temperatures and pressures. 


Special Equipment Required 
The first step in the manufacture of 
cupro nickel tubes is to cast the alloy in 


MANDREL 0 


Red hot billet is pushed into the containe 
of the extrusion press, and is confined by the 
die at one end and by the dummy block at 

the other end. 


the form of a solid billet approximately 8” 
in diameter and about 5 ft. long. This is 
sawed into billets about 9’’ long which are 
then. heated to redness and extruded to 
form a tube with a heavy wall. 


After extrusion the heavy walled tube 
is brought down to smaller diameter and 
thinner wall by the tube reducing method 
which is essentially a rolling operation. This 
is followed by a number of annealing and 
conventional drawing operations until the 





tube is finished to the required dimensions 
which are generally 5/8’ O.D. x .049” wall. 


Corrosion Resistance Improved 


Although straight 70-30 cupro nickel has 
fine resistance to corrosion from sea water 
and to stress corrosion cracking from moist 
ammonia, oxygen, stress and the time 
element, investigations conducted in the 
last five or six years have shown that the 
addition of a small amount of iron is very 
beneficial in making it more resistant to 
all types of corrosion from sea water. 


English investigators were first to recog- 
nize the advantages of adding about 0.3% 
to 1% iron and approximately 0.5% man- 
ganese. Our own tests conducted at Kure 
Beach, North Carolina, were published in 
the Transactions of the Electro Chemical 
Society, Volume 87, 1945, “Corrosion and 
Biofouling of Copper-base Alloys in Sea 
Water,” by C. L. Bulow. A copy of this 
paper is available upon request. The addi- 
tion of 0.30 to 0.50% iron and 0.50 to 
1.00% manganese was found to be dis- 
tinctly beneficial for retarding impinge- 


Whik the mandrel floats in the die the 
main ram pushes the red hot metal between 
the die and the mandrel, forming a heavy 

walled tube. 


ment, pitting and general corrosion from 
sea water. The results of our tests are shown 
graphically inthe chart in column 3. Asa re- 
sult, all Bridgeport cupro nickel condenser 
tubing now contains both iron and manga- 
nese as specified by the Bureau of Ships, 
Specification 44T39 (INT) August 14, 1941. 


Thermal Conductivity 


70-30 cupro nickel has a lower thermal 
conductivity than brass, consequently some 
designers provide 10% additional condens- 





ing surface as compared to brass to allow 
a safe margin for this difference. On the 
other hand, there are some engineers who 
claim that thermal conductivity has little 
bearing on the rate of heat flow from one 
fluid to another through a metat wall. The 
rate of heat transfer is greatly influenced 
by the thickness or weight of the corrosion 
film which forms on the metal after the 
tube is in service for a period of time. Data 
obtained on clean tubes are therefore dif- 
ferent from data obtained from tubes that 
have corrosion scale. In the case of cupro 
nickel, its corrosion film is thinner than 
the corresponding corrosion film found on 
brass so that its heat transfer properties 
remain quite constant. 


Outlook for Peacetime Use 


Will 70-30 cupro nickel be used more 
freely in the postwar period? Some engi- 
neers are studying,its possibilities for use on 
ocean liners and fast turbine-driven freight- 


CORROSION RATE OF 70-30 CUPRO 
NICKEL IN CLEAN SEA WATER 
Showing Effect of Iron Content on Corrosion Rate 











nn 








de 


CORROSION RATE iN MILS PER YEAR 








PITTING PERFORATION 
(based on loss in weight) 


ers that are either in the blueprint stage or 
under actual construction. They are think- 
ing of the advantages of using a material 
which intrinsically has greater endurance 
and therefore permits greater leeway in 
operation. They know the advantages of 
fewer shutdowns, less frequent cleaning, 
less maintenance, longer trouble-free peri- 
ods between retubing. They are looking 
forward to using tubing which can stand 
severe usage without injury, and can be 
used at higher operating temperatures and 
with corrosive waters. 


The selection of the correct condenser 
tube alloy is still a matter of economics and 
is definitely related to service conditions. 
In Bridgeport’s Condenser Tube Manual an 
attempt is made to list the properties of 
each available alloy. To help still further, 
Bridgeport’s Technical Service Department 
is ready to serve in the selection of the alloy 
which will bring the greatest satisfaction. 


ESTABLISHED 1865 


pr BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. e 
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Cocke, 1 


“Americas Oldest and Largest Industrial Gasket Manufacturer’ 


- . 9 


For high pressure steam, process equipment 
and piping, Goetze Serrated and Profile Gas- 
kets are growing in popularity for services 
requiring an all-metal gasket having high unit 
gasket stress at moderate bolt loads. 


It is supplied in a wide range of metals and 
with serrations of a pitch designed to meet 
the individual needs of specific equipment and 
operating conditions, 


Many hours of laboratory experiment, me- 
chanical and metallurgical research, and years 


of field experience, have gone into the design- 
ing of this Gasket. 

Ask to have your name added to the list of 
engineers receiving “The Gasket” —a series 
of technical bulletins containing original gas- 
ket data emanating from the Goetze Research 
Laboratory. Write on your company letter- 
head giving your position. 


GOETZE GASKET & PACKING CO., INC. 
17 ALLEN AVENUE, NEW BRUNSWICK, N. J. 
Boston New York Philadelphia Pittsburgh 
Cincinnati Cleveland Detroit Chicago 


Houston San Francisco Los Angeles Montreal 
New Orleans Denver Buffalo St. Louis 
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V V hen we say hundreds of plants we mean it 
literally for there’s no combination of equipment 
in the whole C-E line, from 30 hp HRT boilers to 
million-lb per hr units, that is so well adapted to 
a wide range of conditions and requirements. 


The C-E Spreader Stoker will burn satisfac- 
torily a wider range of coals than any other 
stoker; for example, the high ash, high volatile 
coals of the Pacific Coast region, the sub-bitumi- 
nous coals and lignite of the West,the free-burning 
clinkering midwestern coals of Illinois, Indiana, 
Ohio and Western Kentucky and the caking bitu- 
minous coals of thé East. Poor quality, fine sizing 
and other undesirable characteristics are all 
taken in stride by the C-E Spreader—the nearest 
thing there is to a universal stoker. With a fur- 
nace design properly adapted to the require- 
ments of spreader firing, as it is in Combustion’s 
VU Unit, advantage can be taken of whatever 
low-priced coals the market affords. 


The VU Unit as a whole was initially de- 
signed to bring central station performance 
standards to the average plant. That it met this 
objective is now a matter of record in hundreds of 
installations. The quality of its design and con- 


struction is perhaps best evidenced by its ability 
to stay on the line for long periods of uninter- 
rupted service. Translated into economic terms, 
this means maximum protection against direct 
and indirect outage losses which in many plants 
can easily be of substantial proportions. It also 
means low year-in and year-out maintenance. 
Coupled with the high efficiency characteristic 
of VU performance, these advantages add up to 
low overall] steam costs, or, to put it another way, 
high return on investment. 


Installations of this VU—Spreader Stoker 
combination now have an aggregate capacity of 
more than 2,500,000 lb of steam per hr. Units 
ranging in capacity from 20,000 to 100,000 lb per 
hr are in use in a wide variety of processing and 
manufacturing industries not only throughout 
the United States but in South America and in 
such remote regions as Russia and China. Their 
performance records are your assurance of effi- 
cient, dependable operation. 

So, unless your steam plant is all that it 
should be — modern, efficient, reliable and able 
to cope with almost any fuel situation — plan now 
for its rehabilitation. As a first step, why not in- 


vestigate the C-E Spreader fired VU Unit? 
A-936 


OMBUSTION NCGINEERING 


200 MADISON AVENUE e NEW YORK 16, N. Y. 
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WATER TRE 


Mosr of us remember the one-shot treatments j 4 
that were supposed to cure any and all water y 
treatment problems. A few are left, but 

the Nalco-pioneered method of scientific 

analysis and treatment for individual 

plant problems has generally replaced 

the hopeless search for a single 

chemical that is all things to all plants. 

The only worthwhile miracle in 

modern water treating is the complete 

and permanent solution of each plant 

problem ...a Nalco specialty 


with a definite answer for your plant. 


Ott Alehith 


Nalco Representative, Portland, Oregon 


NATIONAL ALUMINATE CORPORATION 


6224 West 66th Place, Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Aluminate Chemicals, Ltd., 555 Eastern Ave., Toronto, Ont. 


THE SYSTEM OF SCIENTIFIC WATER TREATMENT FOR ALL INDUSTRY 
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BOILER PLANT 


1 Welded HRT Boilers—Bulletin issued 
by Dominion Bridge Co., Ltd., de- 
scribes principal features of its hrt boil- 
ers; provides dimensional tables; shows ty- 
pical installations in steel mills, dairies, 
hotels and other plants. 
2 Fly Ash Arrestor—Bulletin describes 
the Whirlex arrestor installed in 
smoke stack or breeching to end fly ash 
nuisance. Features include: no moving 
parts, low draft loss, high efficiency. Typi- 
cal installations are illustrated. Handy 
charts help in calculation of boiler loads 
and chimney capacities. The Fly Ash Ar- 
restor Corp. 
3 Fuel Oil Treatments—Bulletin 455 
tells how modern treatment improves 
atomization and combustion by turning 
harmful sludge into useful fuel. Gamlen 
Chemical Co. 
4 Self - Contained Boiler—Literature 
tells about the quick steaming, easy 
installation and easy operation of the 
Amesteam generator. This self-contained 
unit requires no foundation or stack, has 
capacities from 10 to 300 hp. Ames Iron 
Works. 
5 Refractory Coating—lIllustrated bul- 
letin tells how Brickseal refractory 
coating prolongs the life of new or old 
brickwork by preventing disintegration due 
to cracking, spalling, slagging. Applied 
with brush or spray gun. Brickseal Re- 
fractory Co. 
Boiler Seam Protector — Descriptive 
bulletin tells how National girth 
seam protector saves trouble and money 
by preventing leaks and fire-cracking in 
new or old seams in boilers. National 
Boiler Protector Co. 
ys Unit Pulverizers—Catalog describes 
operation of S-P unit pulverizers 
used for firing hrt boilers, water tube 
boilers, rotary kilns, oil stills, sewage 
sludge dryers, etc. The Sims Co. ° 
Fuel Oil Heater Handbooks—The 
Whitlock Manufacturing Co. has just 
released a new Bulletin No. 35 featuring 
its line of fuel oil heaters. Included is 
a handy viscosity-temperature chart which 
shows at a glance the temperature required 
to reduce oil to the desired viscosity; also 
capacity tables and other handbook data. 


9 Boiler Brick Data—Folder describes 
how Carbofrax silicon carbide brick 
insures greater steaming capacity and re- 
duces boiler outages. Also includes useful 
engineering data on boiler furnace con- 
struction and operation. The Carborun- 
dum Co., Refractories Div. 


10 Steamizer Oil Burner—Bulletin dis- 
cusses advantages of Steamizer MTB 
oil burner: gas or steam atomization of 
fuel oil or sludge, short flame at low ex- 
cess air, low fuel oil pressure required, 
low steam consumption. John Zink Co. 


ELECTRICAL 


11 Data on Electrical Insulations—Well- 
illustrated 12 pg. bulletin describes 
temperature resistance, thermal conduc- 
tivity, flexibility, dielectric strength and 
other properties of en s. This mod- 
ern electrical insulation is being used in 
motors, generators, converters, transform- 
ers, hookup wires, cables and other equip- 
ment. Owens-Corning Fiberglas Corp. 
12 Portable Infrared Units—How the 
Fostoria Infrared lamp is used for 
baking insulation varnish on small motors, 
thawing frozen pipes, removing paint, 
heating oil valves, etc., is described in new 
bulletin. The Fostoria Pressed Steel Corp. 
13 Prelubricated Ball Bearing Motors— 
Bulletin B-3554 and descriptive bul- 
letins 3100-CSP and 3100-1 cover prelubri- 
cated ball bearings (for squirrel cage 
motors of 15 hp and under) that are said 
to eliminate lubrication for 5 years or 
more. Westinghouse Electric Corp. 


1 4 Performance Features of Synchronous 
Motors—Recently issued 4-pg. folder 

No. FF-11 illustrates and describes eight 
of the economies and operating advantages 
gained by use of synchronous motors en- 
gineered to large, constant-speed indus- 
trial applications. Gives examples of syn- 
mous motors direct-connected to vari- 
bn yg of drives. Electric Machinery 

g. Co. 


15 Condensed Motor Catahen Gives rat- 
ings, sizes, characteristics, dimen- 
sions, where-to-use data, and prices of 
G. E. a-c and d-c motors 1/16 to 75 hp. 
This boiled down data simplifies motor 
selections. General Electric Co. 


16 New Power Factor Regulator—Fea- 

tures of the Haug System power fac- 
tor regulator are described in a booklet 
issued by Modern Control Equipment Co. 
Connected to the lines of commercial 
power users, this regulator is said to raise 
the power factor by taking the magnetiz- 
ing current off the line with a naatigibae 
cost in operation. Also, by increasing the 
power factor, it will reduce the monthly 
power bill. 


17 Batteries for Stationary Application 

—Storage batteries for stationary ap- 
plications are featured in Catalog No. 
1000 recently published by Gould Storage 
Battery Corp. Details and illustrations are 
given on the Gould Plante, Kathanode 
Glassklad and Dreadnaught. Various char- 
acteristic discharge curves are shown and 
technical data is furnished covering all 
= and types used in stationary appli- 
cations. 


FANS, PUMPS, COMPRESSORS 


18 Turbine Well Pump Performance— 
Reprinted article entitled ‘Influence 
of Ground-Water Level on Turbine Well 
Pump Performance,” by P. J. Equi, is now 
available. Author explains loss in output 
caused by receding level; offers a remedy 
for the condition. Worthington Pump & 
Machinery Corp. 


19 Removable Pump Liner—New Black- 
mer Bulletin No. 307 carries for the 
first time a comprehensive illustration 
and description of the new type of re- 
movable liner which is now standard con- 
struction in Blackmer power pumps. Con- 
tains list of liquids handled; typical 
a Photographs. Blackmer p 


2 Positive Pumping Without Pulsation 
—Book No. 20 tells how rotary mo- 
tion in the R&M Moyno pump creates 
a continuous flow at positive pressure. 
Its ability to pump virtually everything 
from free-flowing liquids to non-pourabie 
pastes makes this pump popular in the 
food, chemical, ceramic, plastics, paint, 
brewing and many other industries. Rob- 
bins & Myers, Inc.. 
21 Spotting Air Where Needed—Bulletin 
C-5 describes Puller rotary air com- 
pressors; shows how these compressors, 
“spotted where you need the air,” elim- 


22 Definitions. and Test Data on Fans— 

The National Association of Fan 
Manufacturers has just issued a new pub- 
lication entitled “Standards, Definitions, 
and Terms in Use by the Fan and Blower 
Industry.” Consolidates in one publica- 
tion all of the standards generally recog- 


‘ nized and accepted by the industry. For 


clarification, terms, definitions, and ab- 
breviations are also included. 


ULE TINS 


23 Vibration - Free Pumping — Catalog 
1-127-G gives construction and oper- 

ating details of IMO pumps for the quiet, 

vibration-free handling of oils and other 

liquids at all capacities and pressures. 

= Pump Div., De Laval Steam Turbine 
0. 


24 Single-Stage Service Pumps—Inger- 
soll-Rand Co. announces a new 20-pg. 
catalog covering the design, construction, 
and engineering details of its Cameron 
Single-Stage general service pumps. Ap- 
plications include condenser circulation, 
air conditioning equipment, transfer serv- 
ice in sugar refineries, chemical plants, 
oil-tank farms, beverage plants, 
packing plants and many other industrial 
hydraulic requirements. Designed for ca- 
pacities to 25000 gpm, against heads up to 
300 ft. Considerable space is devoted to 
performance and dimension tabulations, 
and catalog is rounded out with steps in 
the solution of a typical pumping prob- 


lem. 
INSTRUMENTS AND CONTROLS 


25 Cathode-Ray Oscillograph—New fold- 
er describes features of the Du 
Mont Type 248 Cathode-ray oscillograph 
for accurate observation and study of mi- 
crosecond pulses containing frequency 
components as high as 10 megacycles. Now 
available without priority. Allen B. Du 
Mont Laboratories, Inc. 

2 Flow Rate Measurement — Bulletin 
45-A gives details of Master En- 
closed Rotameter for normal pressures and 
temperatures; the Armored Rotameter for 
high pressures and temperatures; meters 
for recording, controlling and totalizing 
rates of flow; meters for very low flows and 
those for extremely large flows; Laboratory 
Rotameters and others. Contains two pages 
of helpful engineering recommendations 
for types of Rotameters and materials of 
construction to be in measuring the 
flow rates of a great many difficult and 
oo fluids and gases. Fischer & Porter 


37 Feed Water. Control Powe 
Boilers—Bulletin No. discusses 
characteristics, features, caneaeh ~~ had 
with Copes feed water control for high- 
duty boilers. Contains schematic drawings 
in color of Copes system in operation. 
Northern Equipment Co. 
28 Electronic Feed Water ae 
the Fireye control maintains de- 
sired water level electronically, instantly 
cuts off fuel supply and sounds alarm at 
low water level are described in new Bul- 
letin 103-C. Includes installation photos 
and specifications. Combustion Control 
Corp. 
Bristol Publishes New Catalog—A 
new general catalog entitled, “Speci- 
fication Index for Bristol Instruments,” 
has been published by the Bristol Co. Con- 
tains 24 pgs. of information on the Bris- 
tol line of automatic controlling, record- 
ing, and indicating instruments and gives 
hints on how they can be used effectively 
to save time, and money and promote ef- 
ficient operation. Specification data is 
given on each instrument listed. 
(Continued on page 176) 


Coupon must be filled in completely to secure literature you re- 
quest. Pasting coupon on penny postcard saves time and money. 





30 Pressure Operated Switches—New cat- 
alog tells about Starbird pressure 
operated switches, designed to give con- 
tinuous control from 30 in. of vacuum 
to 5000 psi. Automatically start or stop 
pumps, motors, warning devices, valves, 
etc.; used with gas, steam, oxygen or oil 
systems. Meletron Corp. 


31 Pressure Regulating Valves—A new 

Pressure Regulating Valve Catalog No. 
155 has just been released covering the 
Strong line of direct operated and pilot 
operated spring loaded valves for steam, air 
and gas service with sizing information. 
Also describes a new fabricated steel sepa- 
rator of advance design with important 
facts on sizing both separator and trap 
for automatic drainage. Strong, Carlisle & 
Hammond Co. 


32 Catalog Shows Foxboro Instruments 
—The Foxboro Co. has just issued 
Catalog 370, presenting the company’s full 
line of recording and indicating instru- 
ments for measurement and control. Ar- 
ranged for quick reference, and profuse- 
ly illustrated, the sections deal with in- 
struments for temperature applications, 
pressure, humidity, flow, liquid level, 
density, and other process variables. Con- 
trol valves, planimeters, instrument ac- 
cessories and supplies are included. Also 
describes Foxboro’s line of Dynalog elec- 
tronic instruments. 


33 Regulator Data Book—Data Book No. 

S-13 describes sensitivity, power, speed 
and stability of Republic regulators; lists 
typical applications in power stations and 
process plants; contains useful engineer- 
ing information. Republic Flow Meter Co. 


34 Temperature Control Instruments— 

New, 16 pg. catalog describes the 
complete H-B line of temperature control 
instruments which include relays—mercury 
plunger and sensitive types—thermostats 
and Red-Top thermo-regulators. These in- 
struments are designed to maintain any 
holding points of range levels, as specified, 
between minus 30 deg. F. and 500 deg. F., 
with a sensitivity of within 1/10 of 1 deg. 
F. of the specified control points. Used 
for controlling constant temperature of 
ovens, heating baths, refrigerants, incu- 
bators, etc. H-B Instrument Co. 


MAINTENANCE MATERIALS 


35 Portfolio of Sealing Materials—Free 
portfolio describes advantages of 
synthetic sheet gasket materials for use 
with oils, chemicals, extreme heat or cold 
and high compression. Also contains over 
50 samples of Fel-Pro gaskets and pack- 
ing materials with hints on their specifi- 
cation and application. Felt Products. 


3 Lubrication Handbook — Well - illus- 
trated service handbook describes 
Lubriplate lubricants and their applica- 
tion on shafts, ball and roller bearings, 
chain drives, gears. and other machinery. 
Also tells how to use Lubriplate for 
rust proofing engine parts, piping, fittings, 
tanks, etc. Fiske Brothers Refining Co. 


37 Packing Selection Handbook—Collins 

double-lip packings, asbestos caustic 
packings and many other pressure seals 
are described in 24 pg. catalog. Contains 
packing and gasket recommendations for 
pumps, compressors, turbines, expansion 
points, heat exchangers and other equip- 
ment. Collins Packing Co., Inc. 


38 All-Purpose Thermal Insulation— 
High insulation efficiency, rust resist- 
ance, easy application, coverage and other 
features of B-H No. 1 insulating cement 
are discussed in new folder. Shows chart 
for figuring yearly savings on piping, 
valves, drum ends, etc. Baldwin-Hill Co. 


39 How to Lubricate Gun-Pakt Expan- 

sion Joints—Recent issue of Yarway 
News contains useful hints on how to 
lubricate Yarway Gun-pakt expansion 
joints; also carries terse reports on what 
users say about impulse steam traps. 
Yarnall-Waring Co. 


40 Vacuum Cleaning Equipment—Liter- 

ature describes use of Hoffman sta- 
tionary vacuum system or heavy-duty 
portable cleaner to remove coal and ash 
deposits. Tells how better dust control 
protects delicate instruments, insures safer 
and more profitable plant operation. U. S. 
Hoffman Machinery Corp. 


41 Oil Purifier—Bulletin No. 400 points 

out that water is usually chief 
trouble-maker in turbine oil lubrication; 
explains how a De Laval oil purifier, by 


centrifugal force, continuously removes 
condensate or other water at time it re- 
moves dirt. The De Laval Separator Co. 


42 Aluminum Paint Use-Indicator —A 

new, handy, pocket-size aluminum 
paint indicator is being offered by Crescent 
Bronze Powder Co. One setting of indi- 
cator tells: (1) How to prepare any given 
surface before applying the paint; (2) how 
many square feet of any given surface can 
be covered with a gallon of the paint; 
(3) the kind of structures having the 
given surface, which is covered in detail 
for each possible surface on which alumi- 
num paint can be applied. Indicator has 
two sides . . . one side for interior appli- 
cations, the other for exterior applications. 


43 Industrial Cleaning Service—Bulle- 
tin tells about the development of 
Dowell chemical method for removing 
water- or steam-deposited sludge and 
scale from all types of industrial equip- 
ment. Lists actual results of this clean- 
ing service in boilers, condensers, water 
lines, economizers, distillery, blast fur- 
nace. Contains typical hookup diagram. 
Dowell, Inc. 


44 Chemical Resistant Paint—Complete 

information on the new Pen-Kote 500 
chemical-resistant maintenance paint is 
given in an illustrated bulletin announced 
by Peninsular Chemical Products Co. Il- 
lustrations of typical jobs show how this 
quick-drying, odorless protective coating 
is readily applied to heated. wet, and 
porous surfaces of all kinds. Unretouched 
photographs of test strips demonstrate the 
protection provided by a single coat of 
Pen-Kote 500 against hot acids, alkalis and 
water; and other distinctive features are 
explained in detail. 


MECHANICAL TRANSMISSION 


Auomatic Clutch Folder — Salsbury 

Motors, Inc., announce Bulletin No. 
4501 describing in detail their new auto- 
matic clutch. Designed for operating loads 
up to 6 h.p., this clutch operates smoothly 
and easily, absorbs momentary overload, 
eliminates starting shock and arrives quick- 
ly at driving speed. 


46 V-Belt Handbook—New 384 pg. hand- 

book explains how Dayton V-belts 
eliminate vibration and trim maintenance 
costs; gives complete engineering data and 
tables for figuring quickly any power trans- 
mission drive. The Dayton Rubber Manu- 
facturing Co. 


47 Magnetic Adjustable Speed Drive— 
Recently issued is a 16-pg. Booklet 
No. 183, printed in three colors, with fac- 
tual data and 40 illustrations covering the 
E-M magnetic adjustable-speed drive for 
boiler draft fans, centrifugal pumps, cen- 
trifugal blowers and compressors, and other 
loads where torque required decreases 
with reduction of speed. Principles of 
operation, performance characteristics, and 
applications are described and illustrated. 


48 


Latest Data on Gears—New Abart Bul- 
letin, in colors, contains the latest 


gear engineering data. It deals with spur, - 


bevel, worms, helical, internal, worm wheels, 
spiral, sprockets and racks, precision cut 
of any gear material. Illustrations and 
summary of the Abart speed reducers are 
also included. Abart Gear & Machine Co. 


PIPING, VALVES, FITTINGS 


49 Pipe Bending Machine—Folder de- 
scribes ‘“‘American” machines for 
bending cold pipe, conduit and tubes into 
all shapes. Hand operated capacities 14 to 
6 in.—motor operated 34 to 8 in. American 
Pipe Bending Machine Co., Inc. 


50 Streamlined Pressure Reducing Valve 
— Bulletin 962 features the Cash 
streamlined type 1000 pressure reducing 
valve; points out why you get no turbu- 
lence and can meet peak demand at all 
times. Also explains why straightline flow 
gives maximum capacity, close delivery, 
tight closure. A. W. Cash Co. 


51 Pipeline Strainers—How Yarway fine- 

screen strainers are used to prevent 
rust, scale and dirt from clogging steam 
traps, reducing valves and other pipe line 
equipment is explained in Bulletin S 201. 
Also gives prices, weights and dimensions 
of the strainers. Yarnall-Waring Co. 


52 Corrosion Resistant Valves—Data 
sheet describes new Aloyco 20 valves, 
fabricated of an alloy resistant to sul- 


phuric acid in a broad range of concentra- 
tion and temperatures. Alloy Steel Prod- 


ucts Co. 
53 Hose Fittings—A new catalog section 
on its lines of hose fittings, including 
couplings, joints clamps, washers, nozzles, 
nipples and flanges has just been pub- 
lished by The B. F. Goodrich Co. Featured 
are instruction for properly attaching 
couplings, and other types of fittings 
which add to service life and make the 
hose safer. 


54 Help on Drainage Problems—Refer- 

ence Catalog 444 explains the design 
and application of Nicholson traps for 
every power and process purpose; offers 
helpful suggestions on drainage problems. 
W. H. Nicholson Co. 


Air Line Filters—New 44-page cata- 

log tells about operation of Model 
AAPHS pipe line filter as a final stage 
in protection of delicate pneumatic con- 
trol instruments. Also describes entire 
Staynew line, including filters for building 
ventilation, pipe lines, engine and com- 
pressor intakes. Dollinger Corp. 


56 Safety and Relief Valves—Safety and 

relief valves to match the improved 
designs of the latest power and process 
equipment are announced in a catalog, 
No. 45, just issued by the Farris Engineer- 
ing Co. An easy-to-use pictorial index 
shows line drawings of all the basic Farris 
valve types. With this index a valve user 
can pick out the valve he needs without 
having to thumb through a whole catalog. 
Directly opposite the pictorial index is a 
detailed index showing what the valve can 
be used for and where to find its specifi- 
cations in the catalog. 


57 Steam Trap Handbooks — Catalog H 

contains tables, charts, d and 
rules for selecting traps, giving complete 
explanations, make the new 36-page book 
a handy reference volume for every engi- 
neer’s library. Armstrong Machine Works. 


58 Plastic Coating for Pipes—lIllustrated 

circular tells how plastic cork coat- 
ing insulates and adds years of life to 
pipes and other metal surfaces by pre- 
venting rust and corrosion. Stops con- 
densation drip. J. W. Mortell Co. 


59 Threadless Pipe Fittings—New cata- 
log describes features and applica- 
tions of Flaggseal fittings for making 
Silbraz joints. These fittings and flanges 
have ring of silver brazing alloy. When 
heated with oxyacetylene torch, this alloy 
melts and flows between pipe wall and 
bore of fitting, making tight joint. Catalog 
contains dimensions and useful working 
data. Stanley C. Flagg & Co., Inc. 


WATER TREATMENT 


60 Scale and Corrosion Control—A re- 
printed article “Scale and Corrosion 
Control in Portable Water Supplies at 
Army Posts” describes a series of tests 
carried out to determine the effectiveness 
of various chemicals. Contains many il- 
lustrations and charts. National Aluminate 
Corp. 


61 Cleaning Rusted Steam Lines—Bulle- 
tin tells how Coravol helps prevent 
corrosion in steam and condensate lines; 
cleans out rust deposits resulting from 
previous corrosion. Coravol volatilizes and 
condenses with steam, circulates through 
entire system. Western Chemical Co. 


£2 Algaecide for Cooling System—TIlus- 

trated Bulletin O-15 describes Santo- 
brite algaecide, which maintains cooling 
tower efficiency by preventing sluggishness 
and obstructions in circulating system. No 
special equipment required. Organic Chem- 
ical Div., Monsanto Chemical Co. 


63 Case History on Slime Removal — 
How W & T chlorination was used 
to remove slime in heat exchangers of 
southern refinery and showed a power sav- 
ing of 3,300,000 kw. hr. is covered in re- 
cent case history folder. Wallace & Tier- 
nan Products, Inc. 


WELDING 


Data on Arc Welding Electrodes— 
The Hobart Brothers Co., has re- 


64 


leased a strip folder announcing their 


post-war line of arc welding 
electrodes. This handy pocket-size folder 
furnishes description, application, proce- 
dure, physical properties of deposited 
metal, sizes available for each t; elec- 
trode in this new post-war line, other 
useful data. 


(Continued on page 176) 


complete, 
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A new line... 
welding end gate, ¢ 
stop check valves : 
to high pressure ce 
in pressure classes Uf 


Here you see the latest advance in on-the-Jo@ 
... the Crane Pressure-Seal Bonnet principle. Note th 
absence of the customary flanged bonnet joint. The joint is 
inside . .. automatically sealed by pressure in the valve. 
Bonnet joint leakage and maintenance are eliminated. 
The lighter weight of these valves... 40 to 60%... and greater 
compactness over conventional designs, reduces handling 
and piping erection costs. Their streamlined construction includes 
new achievements in straight-through flow ... 
smooth operation ... and trouble-free performance. 
Extensive field tests under severe working conditions 
record the all-round superiority of Crane Pressure- 
Seal Bonnet Valves. We’ll be glad to give you 
all the facts. CRANE CO., 836 S. Michigan Ave., 
Chicago 5, Ill. Branches and Wholesalers 
Serving All Industrial Areas 
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(Cross-sec- 
tion and 
exterior of 
8 in. 1500- 
bound gate 
pattern.) 
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2060078 
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VALVES ¢ FITTINGS 
PIPE « PLUMBING 


HEATING « PUMPS 
FOR EVERY P/P/NG SYSTEM 
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MAINTENANCE 
SERVICE 


Conseco maintains a highly-trained service 
organization equipped with special tools de- 
veloped by us to save time, labor and material, 
ready for action any time of day or night. 
Condensers, lube oil coolers and other heat 
exchange equipment are retubed or repaired 
in the shortest possible time. Years of intensive 
specialization in retubing work assures best 
results at lowest cost. Tube slieets, tubes, fer- 
rules, metallic, fibre or corset lace packing, and 
other necessary materials are always stocked, 
ready for instant shipment. 








Conseco maintains the most modern facilities 
for calibrating and repairing instruments. Other 
services include lead coating to increase service 
life of copper main injection pipe and circu- 
lating pump housings, and metallizing to build 
up worn or broken parts. 





The keynote of our service organization is 
dependable, accurate, FAST service performed 
by competent, properly equipped men working 
under qualified engineering supervision. Why 
wait for an emergency? ‘Write for details of 
our service now . 


DEPENDABLE 
ACCURATE 


FAST 


A highly skilled, specially equipped service organization, ready for immediate 

action anywhere on the continent, backed by engineering and manufactur- 

: ing facilities producing over 3,000,000 sq. ft. of heat exchangers annually. 
CONDENSER ENGINEERING CO., ING. 


71 RIVER ST., HOBOKEN, N. J. Phone HOboken 3-4425 After 6 P.M. or Sundays - HOboken 3-4428 


ti si 


March, 1946— POWER PLANT ENGINEERING — Chicago, IIil. 





- Can ANYONE 4 
. Make a Pump? *: 


"law of survival.” It's a question of what kind 
of pump you want—and how good you want it to | 
If you want a pump that will squeeze the last 

fraction of a cent in value out of the monthly 
power bill, that is designed to the very limits 

of hydraulic knowledge—built with the fine tog 
and complete facilities that such precision desi 

requires—you'll want a Fairbanks-Morse pump 


There’s every size 
and type of centrifugal pump 
used in industry in the 


Foirbanks-Morse line. 


WHEN YOU BUY a Fairbanks-Morse, Pomona or 
Westco pump, you get a design which is the result of 
accumulated years of research in not only our own labora- 
tories but those of the universities’ scientists 


whom we have retained! 


Westco pumps: precision-built; 


broad in application. 
For all vertical 


turbine pump work—the Pomona line. 


THIS DESIGN and unlimited manufacturing facilities, 
which only the largest pump manufacturers can offer you, 
combine to give you pumps superior in 


performance and reliability 
ANYONE CAN MAKE A PUMP — porhaps! But for proved value, skilled 
service—regardless of the type of pumping requirements or the amount 


of liquid to be moved—Fairbanks-Morse is an unquestioned leader 


Call your nearest Fairbank -Morse distributor or branch office 


FAIRBANKS-MORSE 


A name worth remembering 





» DIESEL ENGINES - MAGNETOS - GENERATORS - MOTORS - PUMPS 


RAILROAD MOTOR CARS and STANDPIPES - FARM EQUIPMENT 
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HOFFMAN 





















HOFFMAN COMBUSTION 


WORKS AT: FAIRMONT, WEST VIRGINIA 


DETROIT, MICHIGAN 
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STOKERS 





ENGINEERING COMPANY 


reldiie +5 « Marquette Building, Detroit, Mich. Bell Building, Chicago, Illinois 
° 154 Nassau Street, New York City Twenty-Two Marietta Bldg., Atlanta, Ga. 


Agents in industrial centers 
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Spiral-wound gaskets represent the logi- 


cal approach to difficult sealing problems— 
BUT there’s much more to it than this. Only 
in Flexitallic — the original spiral-wound 


gaskets — do you benefit from exclusive pre- 
cision methods that permit winding to exact- 
ing tolerances which cannot be equalled else- 
where in the industry. Only in Flexitallic 
Gaskets do you get design that is specifically 
balanced with specific fitting and service 


requirements. 


And only through individually engineered con- 
struction and exclusive patented features can you 
be assured of the dependable, trouble-free service 
for which Flexitallic Spiral-Wound Gaskets have 
been famous for over a third of a century. Write 
for catalog. 


CO 7 e 99 | 
GASKET COMPANY 
8th and BAILEY STREETS, CAMDEN, N. J. 


REG. U.S. PAT. OFFICE 
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Guaranteed 

or the lite 

of your turbine 
Ald longer 


... 18 years’ experience with an 
inhibited turbine oil makes it pos- 
sible to guarantee Nonpareil in- 
definitely against excessive acidity 


Nonpareil Turbine Oil has been in use by 
turbine operators for 18 years. Original “fills” 
of oil are still operating, either in the turbines 
in which they started or in newer units. That’s 
because Nonpareil Turbine Oil is gavaranteed 
for the life of a turbine. But more than that, 
it can be taken from one turbine after years 


of service, put into a newer unit, and again it 


years 


VONPARETL 


TURBINE OIL 


will be guaranteed for the life of the new tur- 
bine. In effect, Nonpareil lasts forever. 


Here’s what this means to you. Once in- 
stalled, Nonpareil eliminates all cleaning of 
turbine oil systems. It eliminates the need for 
removing and treating or resting oil. It elimi- 
nates the hazard of high oil acidity and the 
attendant deposit formation and poor oil de- 


mulsibility. 


Switch to Nonpareil—an oxidation and cor- 
rosion inhibited oil with an 18 year record 
for reducing turbine oil maintenance. A 
Standard Oil Lubrication Engirieer will be 
glad to discuss with you the Nonpareil guar- 
antee and its many advantages. Standard Oil 
Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois. 





STANDARD |; 
SERVICE 





What qualities 


e 
e 
° 
. 
e 


(0 look for in. 
(Ost-Saving 





Oreases 


QUALITIES that reduce wear on bearings and gears 
... that stop excessive consumption ... that cut oiler 
time for servicing equipment . .. these are the quali- 
ties you want in a grease. What they are and how 
you can get them is described in a booklet illus- 
trated at right. 


Many of the advantages, which you would expect 
to find only in special purpose, premium priced Send for this Booklet 
greases, are available in a line of 11 grades—includ- Ic tells how the most desirable qualities have 
ing high-temperature greases —called been incorporated in a complete’ line of grease to 
reduce costs on a wide range of 
Industrial application. 


T It also has hints on hand packing anti-friction 
| bearings and avoiding over-lubrication. 
\ | p) } i | \ You can get a copy from the Standard Oil 
Industrial Service Representative who calls on 
you or by writing Standard Oil Company 


(Indiana), 910 South Michigan 


Gs | 14 E A ey E & Avenue, Chicago 80, Illinois. 


TANDARD OIL COMPANY (INDIANA) 





_@ Staggered Tube Arrangement. Hot gases can- 
not stratify or blow through without contacting the 
tubes. The staggered 4-tube grouping assures good 

heat transfer. 


| @ Use of Smaller Tubes. Springfield's 3" tube 

| groups break the water into more responsive, more 
efficient units. Result: Easier response to rapid load 
changes, higher heat transfer efficiency. 


|@ Electric Furnace Steel Headers. Stronger. 

tougher Springfield headers of electric furnace 

cast steel mean more reliability, lower maintenance 
requirements, longer life, and saving in erection 
time. 


\ 


ompa ] & Sectional One-Piece Baffles. Prefabricated in 
f pare the money and fuel saving © aie shop, with cross-tube_ baffles shop-assembled 
ures lis : F with the sections, Springfield baffles are perma- 
ted at the right with those of an nently tight and long lasting. Result: Lower main- 

Y tenance costs, saving in erection time, and higher 


her boi 
im iler. For complete information on — gperating efficiencies. 
of Springfield's pi 
s ploneerin de fe) Close-Spaced Water Walls. Adequate 
9 velop ments, cooling with bare tubes on close centers assures 


d 
what they can mean to you in quick proper furnace temperatures, minimizes slagging: 


lowers maintenance and increases the reliability 


eaming, easy operation, low operating —— 

sts, and high efficiencies, write: 

PRINGFIELD BOILER COMPANY 
Springfield, Illinois 


. a 


STEAM GENERATING UNIT: 
_STEAN ATING UNITS 
SIZE — ANY FUEL — ANY PRESSURE 





1951 Capitol Avenue 





fees GO “a HEALTH 


boilers 


The 1300 series mutor cone 
nected to Type PN cutter 
head for 3” straight tubes 


Cleaner for 31/2” curved 
tubes, 1300 series motor and 
Type H2 head with universal 
coupling, short length of 
hose at rear of motor. 


1300 series cleaner for 3’ 
curved tubes with universal 
joint and drill, short length 
of hose connected to rear 
of motor. 


1300 series motor equipped 
with vibrator head for use 
in removing scale from the 
outside of fire tubes. 


ELLIOTT. 
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Elliott 1300 series tube cleaners are 
the speedy remedy for that tired 
feeling in scaled up boilers. 

They have power—plenty of it, to 
drive cutter heads in a smashing 
attack on the toughest scale, at all 
the speed required to get a com- 
plete cleaning job in a single pass 
through each tube. No need to run 
the motor while the cleaner is being 
returned through the tube—simply 
haul it back and get going on the 
next tube without delay. 

Elliott 1300 series cleaners have 
everything that years of veteran 
experience can supply to make the tube 
cleaning job easier, faster, more thorough. 

Avoid that “tired feeling” in your boiler 
room personnel, too. Tube cleaning is a 
chore—but its unpleasant features can be 
greatly reduced. These Elliott 1300 series 
cleaners are proving it every day. 


ELLIOTT COMPANY 
TUBE CLEANER DEPT., SPRINGFIELD, O. 


District Offices in Principal Cities 
Plants at: JEANNETTE, PA. e RIDGWAY, PA. 
SPRINGFIELD, O. e NEWARK, N. J. 


For curved tubes a short-bodied 1300 
series motor is used with universal joint 
between motor and Quick Repair head 
and a short oe of hose at the rear 
to give flexibility. 


Write today for the ig boiler tube 
cleaner bulletin. If you have an unusu- 
ally tricky or difficult tube cleaning 
problem, consult with the nearest Elliott 
specialist. We will put you in touch. 


1300 SERIES 
UBE CLEANERS 








CARNEGIE-ILLINOIS 
STEEL CORPORATION, | 
PITTSBURGH _ 


/ 


“BROKEN AGAIN 


FURNACE EQUIPPED WITH 
DE LAVAL BLOWERS 


For the second time in two years, the world's record has been broken for pig iron 
production from a single furnace served with De Laval turbine-driven blast furnace 
blowers. 

During the month of July, 1945 the No. 2 Furnace of the Edgar Thompson Works of 
the Carnegie-lllinois Steel Corp. produced a record-breaking 50,590 tons. 

The De Laval blowers at the Edgar Thompson Works, with a capacity of 97,800 
c.f.m. against 30 p.s.i., were designed for the highest maximum steam pressure (700 
p.s.i) and temperature (825 F.) ever used for this service. 

CONSULT THE DE LAVAL STEAM TURBINE CO. FOR CENTRIFUGAL BLOWERS AND COMPRESSORS OF ADVANCED DESIGN. 





TURBINES + HELICAL GEARS 

WORM GEAR SPEED REDUCERS 
CENTRIFUGAL PUMPS + CEN- 
TRIFUGAL BLOWERS and COM 


PRESSORS + IMO OIL PUMPS 
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investment in experience... 


milestones e « e In forty-seven years’ service to the power industry 
solving problems of steam generation, Foster Wheeler has brought development of 
pulverized fuel systems and the three heat-absorbing surfaces of the modern steam 
generator to a high degree of operating efficiency . . . Continuous research and 
pioneering engineering have created a background of technical know-how upon 
which all new developments have drawn, and to which each new development 
has contributed . . . Net result of this backlog of experience has been the constant 
improvement in the design of high-pressure, high-temperature steam generators. 


PULVERIZERS — The first pulverizers to gain com- 
mercial acceptance were developed in 1898. Since 
then the basic design has undergone progressive 
improvement so that today low-grade anthracite 
may be successfully used as fuel. Development 
reached a peak in the record-setting availability 
mark of 99% established by Foster Wheeler ball 
mills using coal of 50—55 grindability. 


SUPERHEATERS—The first of the three essential com- 
ponents of the modern central station steam gener- 
ator was introduced in 1904. Superheated steam, 
once accepted, brought new problems of high- 
temperature, high-pressure operation. As higher 
temperatures became common, the special problem 
of obtaining a constant final temperature over wide 
load ranges arose. Ultimately a combination type 
superheater was evolved from the radiant and con- 
vection types in use. The combination type insures con- 
stant final temperature over wide fluctuations of load. 


ECONOMIZERS—Before 1919 the use of economizers 
for heating feedwater at full boiler pressure was 
practically unknown. When heat from stack gases 
was adapted to this purpose an overall gain in 
efficiency and a reduction in operating costs resulted. 
With the introduction in 1919 of the unit economizer, 
the second of the three essentials was established as 
standard equipment for steam generators. 


WATERWALLS — Replacement of furnace brick walls 
with extensive water-cooled radiant heat-absorbing 
surfaces — waterwalls —was introduced in 1922. 
Although departing from established practice, 


the reasons for eliminating brickwork’ were proved 


sound by reduced maintenance costs, prolonged 
furnace life, and higher firing rates in a cooler 
furnace. This development—the third of the three 
essentials—paved the way for further progress in 
designs for operation at still higher temperature 
and pressure. 


FOSTER WHEELER CORPORATION 
165 Broadway, New York 6, N. Y. 
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~Scovill Tube News 





Vol. 4 


SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn. 


No. 1 





Laboratory Services Trace 
Conditions Affecting Condenser Tubes 


An important part of Scovill’s service to users 
of condenser and heat exchanger tubes is the 
facilities of its laboratory, available to you for 
the tracking down of conditions causing tube 
failures. 

Experienced personnel, operating modern equip- 
ment, perform tests and determinations necessary 
to arrive at the chemical, metallurgical and physi- 
cal facts concerning the tubes which will eliminate 
guesswork in studying application problems. 


Pictures on these pages offer a tabloid account 
of what our laboratory is prepared to do for you. 
They illustrate services which are rendered in 
addition to the standard specification tests made 
on individual orders. 


Analyses of Elements— Unidentified samples 
of compounds, corrosion products, deposits or 


alloys — sometimes as small as the head of a pin 
—are analyzed spectrographically to determine 
the elements present. After classification, a 


50 March, 1946 


sample might be partially or completely analyzed 
in this Spectrographic Department or turned 
over to the Chemical Department for complete 
analysis of the elements as identified. Special 
spectrographic technique not only can trace 
concentrations of elements as low as 0.001 per 
cent, but also assures identification of all deter- 
minable elements present in unknown samples. 


Performance Predictions — Spectrographic 
results plus the results of analyses made in our 
Chemical Department can reveal conditions 
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likely to cause early tube failures. The chemists 
in this department analyze ferrous and non- 
ferrous alloys, corrosion products, deposits, com- 
pounds, circulating waters, condensates, paints, 
and oils to help establish the facts and details 
associated with a tube application problem. 


Metallurgical Structure — Metallographic 
examination of a tube at from 50 to 1000 times 
magnification reveals subsurface defects, possible 
unsoundness, inclusions, and improper grain struc- 
ture. Such an examination, made in our Metal- 
lurgical Department, also reveals the nature 
of the metallurgical structure. This knowledge 


_is important, for a tube material that is chemically 


as specified may have metallurgical defects that 
cause early failure. Microscopic study of tube 
surfaces also reveals certain tube corrosion char- 
acteristics not visible to the unaided eye. Also, 
the characteristics of cracks as viewed micro- 
scopically indicate their probable causes. 


Testing for Faults—An important part of 
the metallurgical data, necessary in establishing 
the facts to work with in studying a tube problem, 
is the physical and mechanical testing of the 


material as performed in our Physical Depart- 
ment. This information, coupled with metallur- 
gical examination, quickly tests the quality of 
the tubes in question. Subsurface defects and 
hairline cracks are readily made visible by methods 
established in this department. 


Three Scovill Services 


The laboratories shown here constitute a part 
of our Service in Metals which also includes the 
production of many tube alloys, and the selection 
of the proper alloy for specific operating condi- 
tions. Service in Men provides specialized 
consultation on individual tube application prob- 
lems and suggestions regarding installation prac- 
tices. Service in Manuals covers literature 
prepared from the wide experience of our engineers 
and laboratories to give you the latest, most 
authentic information on condenser and heat 
exchanger tubes; for a free copy of our Condenser 
Tube Booklet, address Scovill Manufacturing 
Company, 17 Mill Street, Waterbury 91, Conn. 


AN 
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This is Number Seventeen in a 
series of Scovill advertisements 
to help you get longer life from 


condenser and heat exchanger 





tubes. Service in Manuals.. 





Wy 
SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 





. Service in Men 





. Service in Metals.. 

















March, 1946— POWER PLANT ENGINEERING — Chicago, III 





A typical G-E dry- 
type substation, made 
up entirely of stand- 
ard elements and 
equipped with metal- 
Piite folie MRelrol Vell Mell? 
circuit breakers. Units 
like this can be add- 
ed one-by-one_ until 
your entire plant is 
converted to a co- 
ordinated load-center 
system. 





A “bright spot” anywhere in the plant, this G-E dry-type 
load-center unit substation (150 kva) is completely self- 

contained, incorporating high-voltage potheads, disconnect- 
ing switch, fuses and low-voltage thermal breakers. 
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G-E dry-type unit substations are styled to meet 1946 
requirements for neatness and clean-cut appearance in your 
plant equipment-layout. Their design simplicity lends itself 
to ease of location and facility of installation. Their light 
weight reduces structural problems. 

Users who prefer dry-type equipment will find these unit 
substations at the top of their class in their ability to handle 
overloads. For, the transformer sections of G-E dry-type 
unit substations are designed to meet AIEE Standards No. 1 
for Class B insulation, with 130 C maximum hot spot temper- 
ature in a maximum ambient of 40 C. They also meet ASA 
Standards C-57.1, which limit the observable temperature 
rise to 80 C. 

These unit substations have factory-matched switchgear 
—that is, the interrupting capacity of the switchgear sec- 
tion is matched, electrically, mechanically, and thermally, 
with transformer characteristics. 

G-E dry-type unit substations are repetitively manufac- 
tured. This is a feature adding to their flexibility, for as 
load requirements change, expansion is met by the addition 
of similarly matched units, block by block. Thus, a planned 
efficient load-center power distribution system is always in 
operation in your plant. G-E dry-type unit substations are 
available in ratings up to 2000 kva, 15,000 volts. 

Ask for bulletins GEA-3592A and GEA-3714B. Call your 
nearest G-E representative or write to Apparatus Dept., 


General Electric Company, Schenectady 5, N. Y. 


‘| UNIT SUBSTATIONS 
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G-E dry-type unit substations have been supplied in quantity 

since early in the war-construction period, and sizes and 

types to meet individual load conditions can now be ordered 
right out of the catalog.” 


GENERAL@® ELECTRIC 
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In a modern load-center dis- 
tribution system, power is 
isialoltiicteMAceliMmtciielexatele 
switchgear (A) at relatively 
high voltage (2.4 to 13.2 
kv) to load-center unit sub- 
stations (B) located near the 
centers of electrical load 
areas. There it is stepped 
down to utilization voltage 
(below 600 volts) and dis- 
TileLtlicto iol dale elelo Mi ialzel tie la 
short secondary feeders. 






The terminal compartment 
casing extends down the en- 
tire side of the substation, 
facilitating cable entrance 
connections. The unit can be 
nilehicte MlilioMl olicla-Melit-iameelie 
duit and cable have been 
made up. On vital conver- 
sion jobs, this convenience 


feature will save many pre- 
cious hours. 


&2 





UEL is money. Unless you know how much steam is 
produced and used at all times, you are burning fuel 
dollars needlessly . . . wastefully. 


With Brown Flow Meters, you can correctly determine 
the cost of making steam for power, processing or heating 
_and properly allocate costs to departments or units. 
Brown Flow Meter chart records reveal instantly any 
deviation above or below the most efficient operating 
standards of steam generation and distribution. 


Thousands of steam engineers are getting this kind of 
service from Brown Flow Meters. They are easy to install 
—parts are simple and few. In many plants, the invest- 
ment for Brown Flow Meters has been repaid many times 
over. Learn more about them. Write for Catalog No. 
2008. 


THE BROWN INSTRUMENT COMPANY, a division of /j 
Minneapolis-Honeywell Regulator Company, 4491 Wayne — 
Avenue, Philadelphia 44, Pa.. Offices in all principal cities. ~ 
caer Toronto, Canada; London, England; Stockholm, Sweden; — 
rown ectric Recording 
Integrating Flow Meter Amsterdam, Holland. 








BROWN FLOW INETERS 


MINNEAPOLIS - HONEYWELL CONTROL SYSTEMS... 
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peti’ INTMOSPHERIC’SPRAY TOWER 


Standardized for Quantity Production 
Lowest Initial Investment 
Rugged, Durable Redwood Construction 
Prefabricated—Quickly Assembled 
Dependable Operation at Minimum Cost 
Prompt Shipment 








——— 


COOLING 
TOWERS 


KANSAS CITY 15, KANSAS 
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Yarway Impulse Steam Traps—those little traps with the big thirst—are 
doing a giant’s job for hundreds of plants in many industries throughout 
the country. 


For instance, Yarways are ideally suited to refinery work because. they 
literally drink the condensate—discharging continuously on heavy loads, 
intermittently on light loads. Hence they provide maximum heat in the 
shortest possible time. 


Yarways are all-weather traps, equally efficient outdoors or in — require 
no protection against freeze-up. 


Yarways are suitable for all pressures without change of valve or seat. 
Compact design makes them easy to install, and simplicity of construction 
(only one moving part) minimizes maintenance. 


Next time old-type traps need repair, consider replacing them with 
Yarway Impulse Traps. New Yarways frequently cost less than the repair 
job. Already more than 450,000 have been bought.! 





See your nearest Supply House, or write for Bulletin T-1739. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 18, Pa; 
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WHAT LEADERS SAY 





How We Can Make Jobs 


HEN I was a 

boy, some of 

our industrialists, 

eager to expand, 

looked wistfully at 

_ China, with its mil- 

lions of consumers, 

as a future market 

| for our goods. The 

only difficulty was, 

as it is now, that 

the Chinese could 

not afford to buy 

our goods. Today, 

some of our industrialists, with fa- 

cilities to serve the whole world, advo- 

cate the building up of a huge export 

trade with Europe as an outlet for 

the vast productive system we cre- 

ated during the war. Again they are 

faced with the same difficulty. Can 

bankrupt Europe afford to buy our 
goods? 

But all is not lost. There is yet 
another country they may serve—a 
country as large as Europe, leaving 
out Russia, unimag:nably wealthy in 
natural resources, highly civilized, 
and ambitious to get ahead in the 
world. That country is the Western 
half of the United States; indeed, 
more than half, because it comprises 
61 per cent of our national area. 

These 17 states contain 21 per cent 
of our population but account for only 
11 per cent of our manufacturing. 

I want to speak of still another 
country, which is also a great poten- 
tial market for top production. 

This country is rich in fertile soil, 
timber, potential hydroelectric power, 
and strong, intelligent people. But 
many of these people are poor, al- 
though undeveloped wealth lies at 
their doors. This future market for 
the “exports” of the industrial East 
also is part of the United States, con- 
sisting of the contiguous states of 
Arkansas, Mississippi, Alabama, Ten- 
nessee, Georgia, South Carolina, 
North Carolina, Kentucky, West Vir- 
ginia, and Virginia. 

While this vast region contains 20 
per cent of our population, and em- 
braces 39 per cent of our farm popu- 
lation, it receives only 11 per cent of 
our national income and receives only 
20 per cent of the farm income. If 
the income of this region were raised 
to the per-capita level of the United 
States as a whole, it has been esti- 
mated that the national income would 
be increased by $10,000,000,000 an- 
nually. That is money with which to 
buy goods in the East and elsewhere. 

While 75 per cent of this nation 
has only 20 per cent of our manufac- 
turing, less than 10 per cent of it has 
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65 per cent of the manufacturing in- 
dustry. This tiny area is pretty well 
concentrated in the Northeastern re- 
gion of the United States. 

This region—it might better be 
called a district—produces only 4 per 
cent of our lumber and 26 per cent 
of our minerals. In natural resources, 
when compared with the vast under- 
developed regions of the nation, it is 
comparatively poor. Yet it contains 
43 per cent of our total population 
and receives, as of 1940, 56 per cent 
of our national income. More than 
one half of the $17,500,000,000 spent 
on plants and facilities for war pro- 
duction throughout the nation was 
spent right in this little area, which, 
in 1939, paid 75 per cent of the fed- 
eral income taxes. 

We built many war plants in the 
nonindustrial regions during the war, 
not necessarily as economic measures 
always, but for purposes of stratégy. 
Too much of our industry was con- 
centrated in: Detroit, Bethlehem, 
Pittsburgh, and such great centers. 
If they had been destroyed by bomb- 
ers, we would have been put out of 
the war. We had to spread until the 
danger of bombing had passed. But 
has the danger passed yet? 

But our first consideration is liv- 
ing, not dying. The underprivileged 
regions of our nation also want to 
live, and live well. If it is not imme- 
diately sound economically to decen- 
tralize and more widely distribute 
industry in this country, to provide 
jobs and incomes for all, it will be 
in the long run. Factories will at- 
tract population; population will cre- 
ate markets. If it is necessary, the 
Government should see to it that the 
war plants now being closed in non- 
industrial regions are converted 
somehow to the purposes of peace 


for Millions 


and maintained until they can stand 
on their own feet. It may be neces- 
sary. This is not a matter for a near- 
sighted accountant, but for a long- 
range government policy of credit 
and interest. 

One does not need to wait for leg- 
islation. I think every chamber of 
commerce in the country should be 
exploring, planning, suggesting, at 
this very moment. Every returning 
serviceman should be thinking, think- 
ing, and planning for his opportunity 
in this vast country of opportunities. 
The individual worker, about to lose 
his job in the West or South, may 
give his manager a practical sugges- 
tion for a new industry that will save 
the jobs of thousands. 

But only recently I heard an in- 
dustrialist cry out against the decen- 
tralization of industry. 

He didn’t believe that all of us 
could work together and prosper to- 
gether. But we can. We did it mag- 
nificently in the war. We can do it 
again. The best example, and it has 
many ramifications, was our vast war- 
time power pools. (See Power PLANT 
ENGINEERING, October, 1945, page 84). 

Governmental and private utilities 
can operate together peaceably, prof- 
itably, and for the good of all. In an 
electric power emergency during the 
war, all the nation’s power systems— 
private, municipal, county, state, and 
federal — were assembled in great 
operating pools. By this means, with- 
out new installations, we increased 
our output of electric energy fivefold. 

It is a pattern of power that has 
made possible the dawning atomic 
age, and it is destined to harness this 
power for an epochal advance in civ- 
ilization. It is also a pattern for na- 
tional teamwork, which alone will 
make all of us great and prosperous. 





J. A. Krug has been a familiar figure in industry during the war just 
ended, and particularly so to executives and engineers in the power 
engineering field. In 1941 he became chief power consultant of the 
Office of Production Management, later the War Production Board: in 
January he became director of the Office of War Utilities of the WPB; 
and in April, 1944, was made director of the entire WPB, serving in 
that capacity until the WPB was replaced in November, 1945, by the 
Civilian Production Authority. He was graduated from the University 
of Wisconsin in 1929 and his subsequent career was entirely in the 
utility field. He served successively with the Wisconsin Telephone 
Co., Wisconsin Public Service Commission, Federal Communications 
Commission and Kentucky Utilities Commission. He was made chief 
power engineer of TVA in 1938 and manager of power in 1940. The 
above material is extracted by special permission from an article by 
Mr. Krug in the January issue of The AMERICAN Magazine. He has 
just been appointed Secretary of the Interior to succeed Mr. Ickes. 
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How Seagram Integrates Two New| | 


Fig. 1. Architect’s rendering of group of 

new buildings, including new power plant, 

for Jos. E. Seagram & Sons, Inc., to be 
erected at Relay, Md. 
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New power plants now under construction for distilleries 
of Jos. E. Seagram & Sons, Inc., at Lawrenceburg, Ind., and 
the Calvert Distilling Co., Inc., at Relay, Md. .:. Flue gas 
from steam generating units furnishes heat for spray dry- 
ing of concentrated stillage, a by-product of distilling proc- . 
ess ... Co-ordination of boiler units with spray driers .. .. 
Each power plant to have initial steam generating unit 
designed for 425 psi, 600 F ... Ultimately three boilers in 
each plant ... Air compressors and provisions for future 
steam turbine generating units ... De-mineralizing system 
for process water: hot process and Zeo Carb systems for 
boiler feedwater ... Details of boilers and auxiliaries 


OLLOWING OUT its announced 

plans* for post-war improvement 
and expansion of its facilities, the firm 
of Jos. E. Seagram & Sons, Inc., is 
now going ahead with the design and 
construction of two interesting power 
plants. The first of these, on which 
construction work is_ substantially 
completed, will serve the company’s 
distillery at Lawrenceburg, Indiana. 
The second is now under construction 
and will serve the Calvert Distilling 
Co., Inc., Relay, Maryland. This plant 
is located between Baltimore, Md., 
and Washington, D. C., and is a fa- 
miliar landmark to travelers ap- 
proaching Washington from the North 





*Studies for an Industrial Power Plant; 
Power PLANT ENGINEERING, May, 1944. 
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Fig. 2. Chart of steam utilization in a typi- 
cal distillery 


on the Pennsylvania and B & O rail- 
roads. 
Co-ordination of Power Plants with 
Processes 

The outstanding feature of these 
two power plants is the way they are 
being designed for supplying flue gas 
to spray driers for process drying. 
Each of the new power plants will ul- 
timately contain three steam gener- 
ating units, designed for generating 
steam at 425 psi, 600 F; air compres- 
sors; and possibly steam turbine gen- 
erating units. 

The Lawrenceburg boiler units will 
have a normal capacity of 125,000 
lb of steam an hour each, the Relay 
boiler units a normal capacity of 75,- 
000 lb per hr each. All units will be 
fired by pulverized coal with fuel oil 
as the stand-by and low-load opera- 
tion fuel. ; 

Because the Lawrenceburg power 
plant is the first of the two to be 
completed, most of the data in this 
article will refer to it. Except in a 
few details of auxiliaries and in the 
boiler capacity, however, the design 
of the Relay plant is fundamentally 
the same as that at Lawrenceburg. 

The power plant is the first step in 
a rather extensive remodeling pro- 
gram to be carried out at each dis- 
tillery. The existing power plants, in 
both cases, will remain in operation 
until the new ones are finished, but 
each new power plant will be entirely 
separate from the existing power 


plant. They will be connected through 
a reducing valve system, so that the 
new plant will utilize the present pip- 
ing systems. An entirely new distribu- 
tion piping system for steam, process 
water, electricity and all necessary 
services will involve both tunnel and 
overhead construction, details of 
which are now being designed. 

In both new plants, electric power 
will be purchased at the beginning, 
but provision is made in the piping 
design and in the space distribution 
for future electric generating units as 
they may be justified. 

Principal reasons for co-ordination 
of the boiler plant design with the 
spray drying process are that this 
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Fig. 3. Chart of electric power utilization 
in a typical distillery 
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process reclaims valuable waste prod- 
ucts, as explained below, that the 
process requires heat and that mod- 
ern spray drying equipment is de- 
signed to extract the needed heat from 
products of combustion. Since the 
boiler furnaces while in operation will 
produce these gases in any case, at 
temperature levels such that they can 
be utilized by the spray drier, the co- 
ordination idea follows logically. 

Before detailing the equipment and 
methods required for carrying it out, 
let us review briefly the general proc- 
esses involved and their relation to the 
design of the power plant. 

The designer of these power plants, 
the consulting engineering firm of 
Smith, Hinchman & Grylls, has been 
making preliminary studies for some 
time of the steam and power require- 
ments of chemical and food process- 
ing plants and particularly of distil- 
leries. : 


How a Distillery Produces Alcohol 

In a distillery, ethyl alcohol is ob- 
tained by the fermentation of mal- 
tose. The sugar does not occur in this 
form in the grain used by the distiller 
but is present as starch and is con- 
verted to maltose by the addition of 
malt, which is added during the mash- 
ing process. 

In this part of the process, meal 
obtained by grinding grain is mixed 
with water and cooked by steam to 
expand the cells and gelatinize the 
starch. This forms “mash,” which is 
then saccharified by the malt, the re- 
sulting liquid being the “wort.” With 
the addition of yeast, this wort fer- 
ments to form “beer” but the term 
“beer” does not have the same sig- 
nificance as in the brewing industry. 

Alcohol is driven off the beer by 
application of steam in a continuous 
distilling unit, forming “high wine.” 
This high wine is then aged in barrels 
and, as a result, takes on flavor and 
color and becomes the whisky of com- 
merce. 

Its production is the primary ob- 
jective of distillery operations but 
by-products are evolved that have 
some effect on the economy of the 
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process and much effect on the re- 
quirements for steam and power. 
Spent Grain a Valuable By-Product 

The first by-product is the spent 
grain, which is marketed as distiller’s 
dried grain to compounders of stock 
feeds. This is the grain remaining in 
the beer as suspended soluble matter 
after the alcohol has been driven off. 
It is the portion of the grain re- 
maining after the starch has been 
removed. The de-alcoholized beer, 
with its spent grain content, as it is 
drawn from the bottom of the still, 
is termed “stillage.” 

One other by-product is CO:, given 
off in large volumes in the ferment- 
ing process. This may be recovered 
and liquefied or made into dry ice. 
Still another by-product is the vege- 
table oils obtainable from the grain 
by de-germing before milling or by 
washing the spent grain with a sol- 
vent after drying. 

While all steam and power require- 
ments of process operations have their 
effect on the design of the power 
plant, the drying of the concentrated 
stillage is of particular importance 
in that design. 

Drying of Stillage by Flue Gas 
The concentrated stillage, usually 


termed “syrup” and so referred to in 
Fig. 7, may be dried separately. In 
modern practice, this may be done in 
a spray drier, as shown. 


The spray drier is a device in which 
the liquid to be dried is sprayed or 
atomized through nozzles into a large 
closed chamber, usually in the shape 
of an inverted cone. In this chamber 
the droplets of the atomized liquid 
meet a current of mixed air and flue 
gas or flue gas alone. The heat of 
the gases evaporates moisture from 
the droplets until a dry residue of 
spent grain is formed. This accumu- 
lates in the bottom of the chamber, 
from which it can be withdrawn by 
an exhauster and packaged for com- 
mercial distribution. The air or air- 
gas mixture, whichever is employed, 
exhausts carrying moisture with it 
but is not completely saturated, since 
readsorption of the moisture must be 
avoided. The outgoing gases may be 
scrubbed in the liquid collector, the 
liquid removed being recycled. 


Advantage of using flue gas direct 
in the spray drier is that it is not only 
economical but also reduces the pos- 
sibility of dust explosions by reduc- 
ing the oxygen content of the mixture. 
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Fig. 4. Typical 24-hr steam loads in a distillery, corresponding to a daily production of 
50,000 proof gallons 
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Fig. 5. Architect’s rendering of new power plant and one of new 
process et: part of remodeling program of Seagram’s dis- 
tillery at Lawrenceburg, Ind. 


BOILER HOUSE 


The flue gases are discharged at the 
vent of the spray drier at tempera- 
tures somewhat lower than those at 
which they would normally discharge 
from the steam generating unit. Ef- 
fects of saturation of drier gases, dew 
point, use of non-corrosive materials 
in the drier, allowance for water va- 
por formed as a product of combus- 
tion and other similar factors are im- 
portant in the design of the drier but 
outside the scope of this article. 


General Distillery Steam and Electrical 
Requirements 

Turning now to the steam and elec- 
trical requirements of the distillery 
processes, Fig. 2 and Fig. 3 show re- 
spectively the steam and electrical 
power utilizations of a typical distil- 
lery of 10,000 bushels of grain ca- 
pacity per day. (This is a common 
method of expressing distillery ca- 
pacity.) A distillery of this capacity 
would be considered large. Analyses 
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of the type shown, have been made 
for the present and future processes 
at Lawrenceburg and Relay. Fig. 4 
shows a typical 24-hr steam load for 
a distillery. 

From studies of steam utilization in 
these and other distilleries, the con- 
sulting engineers find that pressures 
of process steam required are within 
such ranges that the greater part of it 
can be supplied as exhaust or ex- 
tracted steam from turbine generat- 
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ing units furnishing electricity to the 
plant. Usually the process steam re- 
quirements exceed considerably the 
amount of exhaust steam available 
from the generation of distillery 
power alone. However, the relation 
bctween the percentage of rated ca- 
pacity at which the distillery is op- 
erated and the consumption of steam 
is in general the same relation as that 
between rated distillery capacity and 
electric power. 

For a typical distillery, these rela- 
tions are as follows: 


% Rated Steam Electric 
Capacity Consumption, Power 
at Which Lb. Steam Consumption, 
Distillery Per Kwhr Per 
s Proof Proof 
Operated Gallon Gallon 
BOW es ae hcceene 80.1 2.3 
OE oe iat sts ce 70.1 1.9 
DOP Ciaie-c cord 63.0 ne 
CO oe ue sins 57.0 1.54 
UO? aicciatowece 50.0 1.4 
SO ccwie ans 47.5 1.25 
BION s:ciiaiaxetecd 44.0 1.15 
Selection of Steam Pressure and 
Temperature 


Consider:ng all these factors, the 
power plant designers have found that 
high-pressure steam generating units 
are not called for to meet the condi- 
tions of the moment. However, in a 
progressive disti.lery, it has been ob- 
served that development and improve- 
ment of processes call for more and 
more things to be done electrically. 
Therefore, they have decided to de- 
sign the steam generating units for 
pressures and temperature charac- 
teristics that will enable more elec- 
tric power to be generated than the 
initial heat balance requirements 
would indicate. 

Design of Lawrenceburg Boilers 

Following this principle, the power 























Fig. 8. General plan 
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power plant with 
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Fig. 7. Diagram showing how flue gas from boiler unit is supplied to spray drier for process work 
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Fig. 9. The ultimate power house at Lawrenceburg will contain three steam generating 

units, each supplying flue gas to spray drying equipment as in Fig. 7. Provision is made 

in design and piping for future installation of extraction turbine generator units. For plan 
of first unit at Relay, see Fig. 15 


plant at the Lawrenceburg distillery 
is designed for three ultimate steam 
generating units, each with a normal 
capacity of 125,000 lb of steam an 
hour, peak capacity of 150,000 Ib an 
hour. These will be arranged in the 
ultimate plant as shown in Fig. 9, 
where provision is also made for fu- 
ture installation of steam turbine gen- 
erators if required. ; 

The first of these steam generating 
units is a Combustion Engineering 
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Co., 4-drum, vertical bent-tube boiler, 
designed for ultimate operation at 425 
psi, 600 F. Initial operation will be at 
400 psi with saturated steam. 

This unit is fired by pulverized coal, 
with supplementary oil firing. It is a 
standard 4-drum boiler with com- 
pletely water-cooled furnace of 9160 
cu ft designed for a heat release of 
approximately 16,200 Btu per cu ft 
per hr. 

Coal, the base fuel for this unit, is 
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Fig. 10. Diagram of boiler feedwater process piping, Relay 


brought to the plant by rail and de- 
livered to storage or to an overhead 
steel storage bunker in the power 
plant. Coal is handled to the bunker 
by a Webster coal handling system. 

From the bunker, coal flows down 
through Richardson automatic coal 
scales to the pulver:zer feeders on the 
main operating floor, thence to two 
Raymond bowl-type pulverizing mills, 
each having a capacity of 9600 lb p2r 
hr. The pulverizer exhausters deliver 
the pulverized coal to 4 Combustion 
pulverized coal burners type RO s‘ze 
21.2-25” in the front furnace wall. 
These are combination coal and oil 
burners, each equipped with a Coen 
mechanical-atomizing oil gun. 

These burners are arranged for oil 
firing to handle light loads but with 
provisions to handle 60 per cent of 
full load on oil alone. A standard En- 
gineer Co. self-contained oil pumping 
and heating system is installed to 
supply oil from storage to heaters 
and pump it to burners. This pump- 


- ing unit has a range from 10 to 35 


gpm of Bunker C fuel. The burners 
are equipped with automatic lighting- 
off devices. 

Combustion air is supplied to each 
boiler by a Sturtevant forced draft 
fan, Fig. 6, of 51,000 cfm capacity at 
9.10 in. H.O static pressure. This air 
is preheated for burner supply and 
pulverizing mill tempering air, by a 
30,300 sq ft Ljungstrom air preheater 
as in Fig. 6. 

Details of Boiler—Drier Flue Gas 
Connections 

At this point in describing the “gas 
loop” of this boiler, the interconnec- 
tion of the unit with the spray drier 
occurs. Part of the flue gas leaving 
the boiler is now utilized in this dry- 
ing process, hence the equipment han- 
dling this flue gas is arranged differ- 
ently in some respects from that of 
a boiler operating independently to 
generate steam alone. 

In this case, three standard ele- 
ments—air preheater, dust collector 
and induced draft fan and stack—are 
employed but in a new arrangement. 
First of all, it is desired to supply 
100,000 1b an hour of flue gas at about 
450 F to the spray drier and to have 
full control over its temperature. 
Hence, the designers decided to re- 
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move part of this gas at relatively 
high temperature of 685 F ahead of 
the air preheater, the remainder at 
low temperature of 341 to 378 F fol- 
lowing the air preheater, then conduct 
both gas streams to a mixing chamber 
and mix them in the proportions nec- 
essary to produce a final gas tempera- 
ture of 450 F to be supplied to the 
drier. Moreover, it would be neces- 
sary for all the flue gas flowing to 
the drier to .be cleaned. To accomplish 
this the dust collector was placed 
ahead of the air preheater. 

Figures 6 and 7 show the flue gas 
circuit. The gas discharging from the 
boiler outlet passes first through a 
Thermix dust collector composed of 
Aerotec tubes. At the discharge of 
this dust collector, a portion of this 
flue gas is withdrawn by the special 
685-F fan, Fig. 7. 

The remainder of the gas passes 
through the air preheater, which re- 
duces its temperature to between 341 
and 378 F. The Thermix induced draft 
fan draws the gas from the preheater 
for discharge but just above the fan 


discharge, before the flue gas flows | 


to the Thermix stack, a second por- 
tion of this gas is withdrawn through 
the connection shown on Figs. 6 and 
7., and flows to the mixing chamber 
ahead of the spray drier fan. The re- 
mainder of the flue gas discharges 
through the stack in the usual man- 
ner. Suitable dampers as shown per- 
mit the amounts of flue gas from the 
two sources to be proportioned to give 
the temperature required for the 
drier, while drafts, pressures and 
temperatures are measured at the 
points shown on the diagram. 

The flue gas, at the temperature re- 
quired, is drawn from the mixing 
chamber by the spray drier fan, which 
delivers it to the drier. From the 
drier, the gas exhausts to a liquid col- 
lector, which removes from the gas 
the vapor it has picked up from the 
material in the drier. The gas is dis- 
charged through the drier stack to 
atmosphere. The dried material is 
withdrawn from the powder collector 
and delivered to the bagging machines 
as shown in Fig. 7. This spray drying 
equipment is being installed by the 
Swenson Division of Whiting Corp. 
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on coal handling system, Relay 
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Fig. 14. Diagram of de-mineralizing process piping, Relay 


Boiler Auxiliaries 

Ash from the boiler furnace and 
fly-ash collected by the dust collector 
are withdrawn from the ash hoppers 
by a standard Nuveyor pneumatic ash 
disposal system, equipped with air 
washer, ash storage bin and dustless 
unloader to discharge the ash to 
trucks or railroad cars for disposal. 

A 10-hp vacuum cleaner is installed 
in the boiler house on the floor over 
the coal bunker, as shown in Fig. 6, 
with pipe connections leading from 
this machine to various parts of the 
power house so that all equipment 
and surfaces can be vacuum-cleaned 
as desired. 

The boiler is equipped with Dia- 
mond soot blowers, Edward stop and 


check and main steam valves, Yarway 
blow-off valves, National Tube Co. 
main steam and feed-water pip- 
ing. Steam may be supplied to the 
existing low-pressure piping system 
through Mason-Neilan pressure re- 
ducing valve system. 

Combustion in this boiler is under 
control of a Bailey automatic combus- 
tion control system. The master steam 
pressure controller, selector valves, 
steam-flow-air-flow meter, pressure 


‘and draft gages of this control sys- 


tem are installed on a boiler con- 
trol panel located on the main oper- 
ating floor near the front of the 
boiler. 

(Continued on page 124) 
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Fig. 15. Plan of first steam generating unit, Relay 
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Repairs to Steam Turbine Unit 
Following Hydrogen Explosion 


Bo ED. St Bohn 


Superintendent of Generation 
Kansas Gas & Electric Co. 





Removal of scale in condenser by acid process developed accumulation of hy- 
drogen—Events leading up to accident fully described in all pertinent details— 
Condenser scale contained calcium, alumina and silica—Acid used was 10 per 
cent solution of inhibited muriatic—Circulation maintained by centrifugal pump 
—Acid retained in condenser over night—Cutting torch used in making piping 
changes ignited hydrogen causing explosion — Condenser shell completely 
wrecked, turbine casing severely damaged—Turbine successfully repaired by 
metalock method, described in detail—Precautions recommended for acid cleaning 





N JUNE 16, 1945, an explosion 
occurred at the Wichita Steam 
Electric Station during the process 
of cleaning a condenser on a 10,000 
kw unit with acid. Fortunately, no 
one was injured by this explosion but 
considerable damage was done to the 
turbine and auxiliary equipment. The 
following article is presented in order 
to help prevent such accidents and 
give information on how the turbine 
was repaired in order to get the unit 
back in service as soon as possible. 
The unit was taken out of service 
for general overhaul and inspection 
on May 28. The reassembly of the 


unit was almost completed at the 
time of the explosion since it was 
scheduled to be returned to service 
on June 18. During the inspection it 
was noted that there was considerable 
scale deposit in the condenser tubes. 
This scale contained calcium, alumina 
and silica and was formed at the time 
of grouting a city dam located ap- 
proximately % mile above the plant 
intake. While this work was in prog- 
ress a large amount of cement escaped 
in the water and caused the heavy 
deposits in the condenser. During 
the overhaul an attempt was made 
to remove the scale with a motor 


Fig. 1. Turbine case after repairs had been made 


driven wire brush, but the deposit 
was too hard to be removed in this 
manner and it was decided to clean 
the condenser with inhibited acid. 

The installation of this unit differs 
from the conventional design as 
shown in Fig. 2, in that the condenser 
is located off to one side of the unit 
in the basement and the steam inlet 
to the condenser is on the side at 
an angle of 15 deg from the hori- 
zontal. 

The condenser is of two pass de- 
sign with the division in the inlet 
water box being 15 deg off vertical. 
The condenser originally contained 
25,000 sq ft of cooling surface made 
up of one inch, 18 BWG tubes. Several 
years ago, however, in order to im- 
prove the performance of the con- 
denser, a large number of tubes were 
removed in the upper portion and the 
number .of steam lanes increased 
which reduced the cooling surface to 
18,850 sq ft. The condenser shell was 
of cast-iron construction with a large 
cast-iron exhaust nozzle extending 
from the condenser to the turbine 
with a rubber expansion joint be- 
tween the turbine exhaust flange and 
inlet to the exhaust ell. 


Cleaning Condenser 


The acid for cleaning the con- 
denser was purchased from a chemi- 
cal company which made an analysis 
of the scale and recommended the use 
of a 10 per cent solution of inhibited 
muriatic acid. It was believed that a 
10 per cent solution would be required 
to remove the estimated amount of 
scale in the tubes. It was agreed that 
the chemical company would deliver 
the acid by truck and pump it into 
the condenser at the 10 per cent con- 
centration but that their crew would 
not stay at the plant all during the 
reaction period. The circulation of 
the acid and draining of the con- 
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Fig. 2. Cross section showing arrangement of turbine and auxiliaries 


denser was to be done by the plant 
operators. 

Vents were installed from the top 
of each water box and these vents 
conducted to the outside of the plant 
where the end was submerged in a 
tank of water in order to condense 
the acid vapor. The acid was deliv- 
ered by truck to the west end of the 
turbine room and pumped through a 
temporary line connected to the mid- 
dle manhole cover on the second pass 
of the condenser. In order to provide 
circulation for the acid and overcome 
the tendency for the tubes to become 
gas locked, a centrifugal pump was 
temporarily connected to the drain 
on the inlet water box with the dis- 
charge connected to the second pass 
of the condenser at the same point 
as the acid filling line. A schematic 
diagram of this temporary piping is 
shown in Fig. 3. A steam coil was also 
installed in the outlet water box in 
order to keep the acid temperature 
approximately 100 F. 

Pumping of acid into the condenser 
was started at 9:20 a. m. June 15, 
and the pumping was continued until 
10:30 a. m., at which time there was 
considerable discharge of foam from 
the vent, ahd no more acid was added 
until 12:45 p. m. in order to allow 
the reaction to subside. At 1:00 p. m. 
the overflow from the vent line in- 
dicated the condenser was nearly full 


and no more acid was added. A total 
of 5295 gal had been added which 
checked with the calculated amount 
required to fill the condenser. 

The strength of the acid gradually 
decreased until at 2:45 p. m. it tested 
7.2 per cent. The temporary circulat- 
ing pump was operated intermittently 
to circulate the acid through the 











tubes. The steam coil was used only 
once for a short period to raise the 
temperature from 80 to 104 F. 

It was planned to remove the acid 
from the condenser during the night 
of June 15, but due to the fact that 
the acid tested approximately 7 per 
cent at 5:00 p. m., the representa- 
tives of the chemical company felt 
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Fig. 3. Sketch of temporary piping installed on condenser for cleaning purposes 
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Fig. 4. Damaged condenser and exhaust nozzle. View looking toward condenser from 
under turbine exhaust 


that the reaction had not been com- 
pleted, and recommended it be left 
in the condenser over night. During 
the night the plant operator found 
acid at the test valve on the hot well 
pump. By morning the level of the 
acid in the water boxes had dropped 
below the top manholes and one of 
the manholes was opened for inspec- 
tion. The tubes appeared to be clean 
and the reaction had practically sub- 
sided. Since the acid still tested ap- 
proximately 7 per cent it was decided 
to transfer the acid to another con- 
denser for cleaning the second unit 
before discarding it. This second unit 
could only be taken out of service 
during the off peak hours, and it was 
planned to transfer the acid during 
the night of June 16. 

Changes in the temporary piping 
for this purpose were being made at 
the time of the explosion. The dis- 
charge line of the temporary circu- 
lating pump had been disconnected 
with wrenches from the tee at “A,” 
Fig. 3; leaving the end of the tee 
open to the atmosphere. Since tubing 
had been used for the acid filling line, 
it had been welded in place and work- 
men started to remove it with a cut- 
ting torch. Two cuts were made in 
this line at “B” and “C,” and this 
portion removed. A third cut was 
then made at “D”; the operator of 
the torch had finished the cut and 
was turning out the torch when the 
explosion occurred at 2:48 p. m. The 
vent lines on the water boxes were 
still in place and open to the atmos- 
phere and all manholes closed. 

Damage Caused by Explosion 

The explosion appeared to be the 
most violent in the exhaust nozzle of 
the condenser which wrecked the 
nozzle and the condenser shell ad- 
jacent to the exhaust nozzle connec- 
tion. The exhaust nozzle was com- 
pletely disintegrated as shown by the 
photograph, Fig. 4, taken from under 
the turbine exhaust looking toward 
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the condenser. A large portion of the 
top of the condenser shell was blown 
out and circumferential cracks ex- 
tended approximately half way around 
the shell at the tube support plates. 

The turbine was completely assem- 
bled at the time of the explosion with 
the exception of the flange between 
the throttle valve and control valve 
case. The force of the explosion in 
the condenser was transmitted to the 
‘turbine case and a large section in 
the middle of the top half of the ex- 
haust hood was blown out with cracks 
extending from this opening down to 
the horizontal joint on both sides. 
Figure 5 shows the ruptured case and 
crack on the south side of the tur- 
bine. The crack on the north side 
extended from the lower corner of 
the opening to the horizontal joint to 





half of the turbine case was also 
cracked on the south side. This crack 
was not a continuation of the crack 
in the top half. It started four bolt 
holes toward the head end and ex- 
tended downward on an angle of 
about 60 deg toward the head end of 
the turbine for a distance of 18 in. 

The rubber expansion joint between 
the turbine and exhaust nozzle was 
ruptured in several places. The ex- 
pansion joint prevented much of the 
shock in the failure of the exhaust 
nozzle from being transmitted to the 
turbine exhaust flange, and in all 
probability much more damage would 
have been done to the turbine had it 
not been for this joint. 

The atmospheric relief valve disc 
was forced up through the bonnet, 
breaking the bonnet and disc. The 
piping over the top of the condenser 
was ruptured which allowed steam 
to come in contact with the acid, and 
considerable difficulty was encoun- 
tered in getting the steam shut off 
due to steam and acid fumes in tine 
basement. A piece of the condenser 
shell knocked a large hole in the 
5-in. concrete floor immediately above 
the condenser and the concussion 
caused considerable damage to the 
skylight in the turbine room roof. 
The floor, floor plates and piping 
around the atmospheric relief vent 
pipe in the boiler room were blown 
out and damaged. Damage was also 
done to the generator air ducts due 
to blowing in the metal partition in 
the foundation adjacent to the turbine 
exhaust nozzle. This transmitted pres- 
sure into the air ducts and damage 
was done back to the air washer. 

Two other units were in operation 
at the time of the explosion and a 
large piece of the casting blown from 
the turbine exhaust hood struck the 
throttle valve on a 6000 kw unit, 
breaking the top yoke of the valve 


the rear of the manhole. The bottom _.and bending the uprights of the valve 





Fig. 5. Showing damage to turbine exhaust case. Crack extending to horizontal joint 
outlined with chalk 
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to the west. It was necessary to shut 
this unit down by closing the header 
valve. The other 10,000 kw unit re- 
mained in operation, carrying full 
load all during the time of the trou- 
ble. Temporary repairs were made to 
the damaged throttle valve and this 
unit was returned to service on 
June 17. 

There were three men in the tur- 
bine room at the time of the explo- 
sion and all escaped being injured. 
A crew of six men had been working 
on the turbine but had left the tur- 
bine room just previous to the explo- 
sion which was a very fortunate co- 
incidence. 

Repair of Damage 

Even though the unit is relatively 
small in size its capacity was very 
badly needed to carry war loads on 
the system. This system is also a 
part of the Midwest Power Pool in 
which the reserves of all the com- 
panies in this area were pooled for 
firming up war loads near Kansas 
City. Only through close coordina- 
tion.in overhaul schedules was suffi- 
cient reserve maintained in the area; 
therefore, it was necessary to get the 
unit back in service with the least 
possible delay. 

It was found that all the damage 
to the condenser was on the steam 
side. The water boxes, circulating 
pump and circulating piping were not 
damaged. Also, the tube sheets, tube 
support plates and hot well were in 
good condition, and only a small por- 
tion of the tubes were damaged in 
the top part of the condenser due to 
falling debris. The three sections of 
the condenser shell and the exhaust 
nozzle were beyond repair, and a con- 
tract was let for dismantling the old 
condenser and installing a new steel 
fabricated shell and exhaust nozzle 
of the same general design as the old 
cast iron construction, using the pres- 
ent’ water boxes, tube sheets, tube 
supports, hot well and tubes. A top 
view of the new fabricated condenser 
shell and exhaust nozzle is shown in 
Fig. 6. 

The condenser contractor promised 
eight to ten weeks delivery on the 
erected condenser, and there was con- 
siderable discussion of various meth- 
ods as to how the turbine case could 
be repaired within this time. The 
manufacturer advised that a new case 
was out of the question and there was 
some doubt as to whether the pat- 
terns were still available, since the 
turbine was built in 1917. Finally 
the use of Metalock was suggested 
as a possible temporary measure and 
representatives of the Midwest Met- 
alock Co. were consulted. They ad- 
vised they were of the opinion that 
they could satisfactorily repair the 
turbine case, and it was decided to 
go ahead with the metalocking in the 
nature of an experiment in order to 
get the unit back in service. 

Metalock is a patented process of 
repairing cracked or broken castings 
requiring no heat and can be applied 
to any kind of metal. The term Met- 





Fig. 6. Top view of new fabricated condenser shell and exhaust nozzle 


alock is used to refer to this patented 
process. Metalocks are deformed bars 
of metal having high elasticity and 
high tensile and compressive strengths 
with low coefficient of expansion. 
Each of these locks has a series of 
indentures and lugs which provide an 
irregular surface on two opposite 
sides. These irregular surfaces pro- 
vide numerous shear stress areas to 
restore the tensile strength of the 
casting. 

In the installation of Metalocks the 
casting is drilled and grooved at 
right angles to the crack about three- 
fourths the thickness of the casting. 
The drill spacing corresponds with 
the spacing of the lugs on the lock, 
and the groove between the drilled 
holes is cut the same width as the 
lock at the indentures. The size and 
length of the locks depend upon the 
strength to be attained and type of 
metal being repaired. The number 
of locks placed in a groove depends 
upon the thickness of the casting. 
Each lock is driven into the groove 
with air driven hammers and the last 
one ground down flush, leaving a 
smooth surface. 

At the point of greatest strain in 
the casting, larger locks known as 
Masterlocks are installed. These mas- 
terlocks consist of a steel plate inlaid 
into the casting and locked at the 
edges by plugs screwed and caulked 
into tapped holes on the seam. After 
the locks are installed the fissure is 
drilled and tapped and plugged with 
Metalace plugs. These plugs are 
caulked in place, making the joint 
air tight. 

Since the cracks extending from 
the rupture down to the horizontal 
joint on each side of the case were 
not opened up and showed no signs 
of shifting of the case at the hori- 
zontal joint, it was decided to lock 
the case on the outside in place be- 
fore removing any bolts. 
the large broken pieces were fit into 
place as shown in Fig. 7, taken while 


Three of. 


the work was in progress. The parts 
from the irregular shaped opening 
were broken into small pieces and a 
new piece was cast to fit into this 
opening which is shown lying on top 
of the case. This view also shows the 
cavity cut for the large Masterlock 
at the center of the lower break and 
two cavities partially cut for smaller 
Masterlocks on each side of the lift- 
ing lug in the top break. 

After the locks were installed on 
the outside of the case it was re- 
moved, turned over and locked on the 
inside. The locks on the inside were 
spaced so as to stagger those installed 
on the outside. Five % in. by 3 in. 
by 10 in., and one % in. by 4 in. by 
12 in. Masterlocks, and one thousand 
one hundred sixteen (1116) % in. by 
9/32 in. seven-lug Metalocks placed 
three deep in the grooves were used 
to repair the top case. In addition, 
more than sixteen hundred (1600) 
Metalace plugs were required to seal 
the cracks in this part. Figure 1 
shows the case after the repair was 
completed and the turbine in opera- 
tion. The surface is smooth and the 
cracks barely noticeable. 

In repairing the crack in the lower 
case, one % in. by 3 in. by 10 in. 
Masterlock and 45 seven-lug Meta- 
locks were used. Figure 8 shows this 
crack after being partially drilled for 
locking. This crack was locked only 
on the outside due to the inaccessi- 
bility on the inside. Approximately 
60 Metalace plugs were used to seal 
the fissure. 

It required three weeks time to 
metalock the case which allowed suf- 
ficient time to make other necessary 
repairs, check alinement and reas- 
semble the turbine by the time of the 
erection of the condenser. 

After removing the top case it was 
found that the rear section had been 
forced back a sufficient amount to 
crack the inside seal landing practi- 
cally all the way around. This was 
repaired by machining off the inside 
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surface of the case and making a new 
steel landing which was secured to 
the case with counter sunk cap screws. 
It was also necessary to machine and 
shim up the outside landing for aline- 
ment with the bottom half. The tur- 
bine was comp!etely dismantled and 
checked for alinement. No shifting 
of bearing pedestals was found nor 
no other damage except the bottom 
diaphragm packing in the last three 
stages had been severely bumped by 
the turbine shaft. The turbine shaft 
was found to be straight upon vrota- 
tion. 

The repairs to turbine and the re- 
building of the condenser was all com- 
pleted about the same time and the 
unit was put back in service Au- 
gust 27. No difficulty was encoun- 
tered in starting the turbine and no 
air leaks were found in either the 
turbine or condenser case. The unit 
was slightly rougher than previous 
to the explosion which was corrected 
by adding a small weight to the field. 
The unit has been in regular service 
since the refinement of the balance 
and is operating satisfactorily. 


Cause of Explosion 

The explosion was apparently 
caused by the accumulation of hydro- 
gen gas in the steam side of the 
condenser becoming ignited. Evi- 
dently, due to the iron being clean 
on the steam side, there was sufficient 
reaction with the inhibited acid to 
form iron chloride and liberate hy- 
drogen. It is not definitely known 
how ‘ignition took place since the 
steam side of the condenser was en- 
tirely closed except for the turbine 
shaft seals and the connection be- 
tween the throttle and control valve 
casing which had not been made up. 

It may be that after the cut was 
made at “D” in the line used to 
fill the condenser with acid there was 
sufficient gas at this point at the right 
mixture to maintain combustion and 
the flame followed back through this 
2-in. pipe into the water box and 
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through the hole which had allowed 
the acid to leak into the steam side 
of the condenser. There was no evi- 
dence of any explosion occurring in 
the water boxes, and the nature of the 
leak in the condenser is not known. 
The cutting torch was not being used 
in the proximity of the throttle valve 
connection or turbine seals. 
Recommended Precautions 

In order to prevent similar occur- 
rences, it is recommended the follow- 
ing precautions be taken when clean- 
ing condensers with acid. 

1. Install adequate vents on each 
water box or other locations where 
gas may accumulate and conduct 
these vents to the outside of the build- 
ing. 

2. Fill the steam side of the con- 
denser with water above the level 
of the acid added to the water side 
in order to eliminate the possibility of 
acid leaking into the hot well. 

3. Allow no open flames, welding 
or smoking in vicinity of unit, and 
signs should be posted to this effect. 


Fig. 7. (Left) Top half of turbine case dur- 
ing process of being repaired. Metalocks 
have been installed except at the right of 
irregular shaped opening. Casting has been 
cut out for one Masterlock in lower break 
and partially cut for two Masterlocks on 
each side of lifting lug in top break 


Fig. 8. (Below) Crack in lower turbine ex- 
haust case after starting of repairs with 
Metalock 


4. At no time during the cleaning 
process should the condenser or any 
of its connections be opened to the 
atmosphere. 

5. After the acid has been drained 
from the condenser the vessel should 
be purged with water before opening 
for inspection or dismantling of tem- 
porary piping. 

Similar precautions should also be 
taken when cleaning any other vessel 
since hydrogen is generated in all 
treatments where the acid comes in 
contact with iron. Although the acid 
may contain the best known inhibitors, 
there is still a small amount of hydro- 
gen generated and, under proper con- 
ditions, an explosive mixture will be 
formed. The disastrous results which 
can occur if the mixture becomes 
ignited is demonstrated by this ex- 
plosion; and great care should always 
be taken to prevent the accumulation 
of any hydrogen gas in the areas being 
cleaned as well as to prevent its for- 
mation in other areas of the vessel 
not being treated. 
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ULK COAL shipments frozen to a 

solid mass have presented a major 
problem to many power plant men in 
recent years. There have been many 
approaches to overcoming this un- 
loading headache, varying from ap- 
plying heat by blow torches or steam 
to actually chopping the coal out by 
back-breaking labor. These methods 
have been time-consuming and costly, 
both from the manpower standpoint 
and from the fact that the hopper 
cars might be damaged by direct con- 
tact with the flame from the torches. 


Principle of Thawing Pits 

A method of overcoming these 
handicaps by the use of radiant heat 
from thawing pits is shown in the 
illustrations. These pits are built be- 
tween the track rails and are so 
spaced that when a 2-pocket car, for 
example, is run over them they will 
be right under the hoppers. The radi- 
ant heat is produced by two burners 
mounted in small combustion cham- 
bers and fired toward each other from 
the ends of a refractory-lined pit. The 
installation shown was designed by 
Hauck Manufacturing Co. 

The burners used vary in accord- 
ance with the fuel available, whether 
it be high- or low-pressure gas, or 
oil, and whether compressed air is 
available in sufficient volume and 
pressure. Hauck Venturi high-pres- 
sure oil burners may be utilized pro- 
vided each pit can be supplied with a 
maximum of 50 cu ft of air per min- 
ute at 60 psi. When air is not avail- 
able in adequate quantities, low- 
pressure burner units are installed, 
together with a motor-driven blower 
and an oil pump. The latter equip- 
ment varies in size to serve a number 
of pits or a battery of burners. When 
gas burners are used, they are fur- 
nished with air-type mixing tees or 
with gas-air inspirators for low- and 
high-pressure gas, respectively. 


Intense Heat Thaws Quickly 


The heat generated by the flaming 
jets is intense, and it affects every 
part of the hopper area without di- 
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Fig. 2. Thawing pit in operation 
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Fig. 1. Pit details 


rect flame contact. Thawing takes 
place relatively quickly, depending 
on atmospheric temperature. The 
worst freeze-up is reportedly thawed 
and dumped in not more than half an 
hour. In normal winter weather a 
2-hopper car can discharge fifteen 
minutes after the burners are ignited. 
The New York Central Railroad has 








Fig. 3. Close-up of thawing pit 
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a coaling station equipped with twelve 
thawing pits near Rochester, N. Y., 
where it is not unusual to have tem- 
peratures around zero during the 
winter months. According to the rail- 
road 4301 trains stopped there to 
take on coal during March, 1944, 
without being delayed by frozen hop- 
pers. 
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Winter convention of the American Institute of Electrical 
Engineers held at New York, January 21 to 25 was one of 
the largest ever held in point of attendance. Nuclear 
energy and radar were the chief topics of interest but 
the technical sessions covered the entire field of elec- 
trical engineering. 


HE WINTER CONVENTION of 

the American Institute of Elec- 
trical Engineers is always one of the 
most important events of the year for 
the electrical industry. This year’s 
meeting was no exception, in fact, it 
was even more interesting because 
this was the first meeting after the 
war and the technical sessions dis- 
closed information on many develop- 
ments which had been on the secret 
list during the war. Chief among these 
were the details of the various radar 
systems and of course, the use of 
nuclear energy in the atomic bomb. 
The sessions devoted to the subject 
of nuclear energy were without ques- 
tion the outstanding ones of the con- 
vention; certainly they were the most 
interesting. 

As was expected, the meeting was 
unusually well attended, the registra- 
tion reaching the record breaking 
value of 2580. Whether such a large 
attendance at a single meeting is 
good or bad is something that could 
be the subject of considerable argu- 
ment, but at least it is indicative of 
interest in the affairs of the profession 
on the part of many. The Winter 
Technical Meeting of the Institute of 
Radio Engineers which was also held 
in New York during the latter part 
of the same week as the A.I.E.E. 
meeting was similarly well attended, 
but here the attendance rose to such 
a point that it greatly overtaxed the 
facilities of the Hotel Astor where it 
was held and thus resulted in much 
discomfort, general confusion and an- 
noyance to those attending. Big meet- 
ings are not necessarily better meet- 
ings. The A.I.E.E. meeting was held 


in the Engineering Societies Building Attention was directed in these dis- 


at 33 West 39th Street had better 
facilities and though the meeting 
rooms were often taxed beyond the 
seating capacity, on the whole there 
was no confusion. Certain of the fea- 
tures of the I.R.E. and the A.I.E.E. 
were held jointly. 

The scope of the A.I.E.E. conven- 
tion was broad as always. It covered 
practically the whole field of electrical 
engineering from the generation of 
electricity to its use in air transporta- 
tion. Electronics, was not given as 
much attention as a subject this year 
as in some previous years but it en- 
tered into practically every other sub- 
ject discussed at the meetings. Elec- 
tronics, in other words, is reaching 
the point where it no longer is con- 
sidered as a separate subject but is 
being accepted as an integral part of 
electrical engineering whether it be in 
the communication field or in the in- 
dustrial field. The electron tube is 
becoming as much a part of the ordi- 
nary electrical circuit as a resistor or 
switch. 

Radar was given considerable at- 
tention at two sessions on Tuesday, 
January 22, the second day of the 
meeting but, of course, even in two 
sessions the subject could only be 
touched upon. The papers presented 
at these sessions were devoted mostly 
to descriptions of radar systems for 
marine and air navigation and to a 
discussion of some of the general con- 
siderations underlying radar phenom- 
ena. There were however some rather 
interesting off-the-record conferences 
concerning the practical application 
of radar equipment in industrial work. 
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cussions to the characteristics of the 
hydrogen thyratron as a_ substitute 
for rotary and enclosed spark gaps 
for momentarily high-output pulsing. 
The principle of pulsing brings about 
tubes with astonishingly high power 
outputs yet having small physical di- 
mensions. Tubes having peak outputs 
of 2600 kw were cited as being suit- 
able.for sealing glass, plastic preheat- 
ing, welding, etc. Aside from any 
bearing on its practical peacetime ap- 
plication, radar was of general inter- 
est to many of the engineers at the 
convention because of its general ap- 
peal. As J. J. Pilliod who presided 
at the first radar session pointed out, 
radar was the deep military secret of 
the war—only some ten million people 
knew about it. It started way back in 
1922 but nothing much was done 
about it until about the battle of Lon- 
don. By that time the British had 
developed it to a high degree. Whether 
it saved London is probably open to 
question but it contributed a great 
deal to winning the war. D. A. Quarles 
of Bell Telephone Laboratories who 
discussed the general considerations 
of radar systems pointed out that in 
radar the antenna is all important. 
In their own work at Bell Lab. he 
said they always began with the an- 
tenna and always ended up with it. 
The two vital elements of radar sys- 
tems outside of the antenna are the 
cavity magnetron and the TR switch. 
The first enables us to generate high 
power waves of extremely high fre- 
quencies and the second makes it pos- 
sible to switch the antenna from the 
transmitter to the receiver at a rate 
of many thousands of times per sec- 
ond. Another interesting fact about 
radar systems is that,,especially in the 
microwave types of radar systems, 
the frequencies are so high that the 
transit time of an electron traveling 
at thousands of miles per second, 
across the elements of a vacuum tube 
is too long to permit such tubes to 
be used as detectors of the radar sig- 
nals. This is the reason for using the 
“cat whisker” type of detector. This 
detector consists of a fine wire in con- 
tact with a crystal, the combination 
acting as a rectifier. Since the wire is 
in actual contact with the crystal, the 
transit time of the electrons is re- 
duced to a minimum. 
Nuclear Energy 

The high point of the convention 

unquestionably was the demonstration 
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and lecture on the development of 
atomic energy by Dr. John R. Dun- 
ning at the General Session on Wed- 
nesday morning. It was at this session 
that the Edison Medal was presented 
to Philip Sporn. 

Dr. Dunning held the audience fas- 
cinated for the better part of two 
hours, largely by his clear, interesting 
and well delivered exposition of the 
principles of nuclear energy but also 
with the interesting demonstration of 
nuclear fission he had arranged. This 
demonstration was as simple as it was 
convincing. The equipment consisted 
of a Geiger-Miiller counter the inside 
of which was coated with a thin layer 
of uranium, connected through elec- 
tronic amplifiers to various devices 
which would indicate the breakdown 
of the counter by the fission of a 
uranium nucleus. One of these de- 
vices was an electric gong. Another 
was a fluorescent lamp and finally 
there was a 20-in. cathode ray oscil- 
loscope. The system was excited by 
a small amount, one milligram, of 
radium arranged to produce neutrons 
from beryllium. When the radium 
beryllium neutron source was placed 
in a container near the Geiger counter, 
fission began to take place in some of 
the uranium atoms and the indicating 
devices responded accordingly. The 
rate of such fissions, however, was 
slow because the neutrons producing 
the fission were moving too fast. As 
is now well-known, slow neutrons are 
necessary for nuclear fission. To slow 
up the neutrons, Professor Dunning 
then poured water around the tube 
containing the source of neutrons and 
almost at once the process speeded 
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captures girl or vice versa. In the 
experiment, the water of course, acted 
as a neutron velocity moderator. As 
Dr. Dunning put it, to start a neutron 
fire you pour on the water. 

In his lecture, Dr, Dunning traced 
the history of nuclear physics from 
the work of the early investigators to 
the work done under the Manhattan 
project. He discussed the energy rela- 
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up noticeably. Slow neutrons said 
Dr. Dunning are more effective than 
fast neutrons in entering the nucleus 
of a uranium atom because it takes 
time for the natural forces of attrac- 
tion to act. As he put it, the process 
can be compared to that of a pretty 
girl walking down the street with a 
boy going at a fast pace in the op- 
posite direction. He rushes by her so 
fast that he doesn’t notice her and 
so nothing happens. On the other hand, 
another boy, one not in a hurry comes 
along and as he approaches the girl, 
he looks her over and, quite often 
something happens as a result, only 
usually the result is not fission. In 
other words, the slowness of the proc- 
ess has given the natural forces of 
attraction opportunity to act; boy 
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tions involved in the various nuclear 
reactions and showed how, gradually 
the scientists had improved their tech- 
nique in bombarding nuclei with vari- 
ous types of particles and how, in 
1939 as a result of the experiments 
of Hahn and Strassman in Germany 
knowledge of nuclear fission became a 
fact. 

Thus far, said Dr. Dunning, the 
electrical engineers have been con- 
cerned only with the external elec- 
trons of the atom. “You have been 
pumping them around from atom to 
atom around copper wires and selling 
them.” Now, he pointed out, the engi- 
neers will have to take into considera- 
tion, the nucleus of the atom for it is 
in the nucleus that the power engi- 
neer of the future must look for his 


source of power. Dr. Dunning de- 
clared that the harnessing of atomic 
energy will become possible when 
metals capable of withstanding the 
necessary high temperatures are de- 
veloped. 

Dr. Dunning in recounting some of 
the details of the work done at Oak 
Ridge presented some interesting facts 
regarding the work on the gaseous 
diffusion separation process. The gas 
cells comprising the diffusion cham- 
bers had to be absolutely gas tight 
and that meant that they had to be 
welded. No ordinary test for these 
welds would do, they had to be 
tested by the mass spectrograph meth- 
od. When it is considered that there 
were some 30,000 miles of welding and 
that these welds had to be tested by 
a method that theretofore had been 
only a refined laboratory procedure, 
some idea of the job that was done, 
is had. Valves on the system also had 
to be tested by the mass spectrograph 
method. Crane Co. made over 85,000 
valves all of which were so tested. 

Philip Sporn in accepting the Edi- 
son Medal also touched upon the 
possibilities of atomic power. Some 
day, he said, the cheapened cost of 
U-235 will enable it to displace coal 
as a fuel in large power plants but so 
far the boiler for, the job has not even 
been designed. 

Sporn on Electrical Transmission 

Mr. Sporn’s address was particu- 
larly good. He referred briefly to the 
importance of the year 1945, the year 
for which he received the medal; that 
it saw the end of the war; the launch- 
ing of the United Nations Organiza- 
tion; and the use of nuclear energy 
in a bomb. He implied that -though 
nuclear power was a possibility, for 
some time to come, at least, we would 
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have to depend upon our established 
source of power and upon the elec- 
trical industry. He traced briefly the 
course of the electrical industry and 
paid tribute to Thomas Edison for his 
foresight and genius in conceiving the 
electrical system as a whole. He spoke 
of Edison’s refusal to accept the idea, 
then prevalent, that the internal re- 
sistance of the generator should equal 
the external resistance of the load. 
“No,” he said, “do you think I want 
to waste 50 per cent of the power? I 
am going to make the internal resist- 
ance as low as possible.”’ And he did. 
From the beginning, Edison was prac- 
tical; he was convinced of the neces- 
sity of economy. As a consequence, 
he developed the system ‘as a whole, 
complete with switches, circuit break- 
ers, fuses meters, and other protective 
measures. 

Referring to the transmission of 
electric power, the field in which he 
has been most active, Mr. Sporn said 
that transmission of electric power 
had freed man from the fetish of fixed 
locations and that this had improved 
the economic status of large masses 
of our people. In the development of 
nuclear energy he saw a further ex- 
tension of electric transmission. It is 
probable, he said, that the develop- 
ment of atomic power will require 
plants far larger than anything that 
we have built and this will further the 
transmission of electric power. 


Dr. Dunning’s lecture was given on 
Wednesday morning. That evening in 
a joint meeting with the Institute of 
Radio Engineers, the Hoover Medal 
was presented to W. H. Harrison and 
at this meeting Major General Leslie 
R. Groves delivered an extremely in- 
teresting address on the atomic bomb 
project. General Groves did not con- 
fine himself to the electrical engineer- 
ing aspects of the project but instead 
gave a general account of the Man- 
hattan project as a whole. Since he 
was the head of the project his per- 
sona! reactions were of particular in- 
terest. The general’s talk was fol- 
lowed by a showing of the official 
motion pictures of the explosions of 
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the bombs at Hiroshima, Nagasaki 
and also New Mexico. 

A final session dealing with nuclear 
energy was held on Friday morning. 
At this session Dr. K. K. Darrow gave 
one of his delightfully amusing and at 
the same time clear expositions of the 
realm of nuclear physics. Nuclear 
physics, said Dr. Darrow is very easy 
to explain if you know where to stop, 
and stop there. In accordance with 
this assertion, when he came to the 
point where he knew he should stop, 
he stopped there and so everybody 
was Satisfied. 

Other speakers at this symposium 
on nuclear energy, were Dr. C. G. 
Suits, Director of Research, General 
Electric Co. and Philip W. Swain, 
Editor of Power. Both Mr. Swain and 
Dr. Suits dealt with the economics of 
the peacetime use of nuclear- energy 
and both of them were inclined to 
think that there was a great deal of 
development to be done before atomic 
power plants would become feasible 
from an economic standpoint. 

Slepian Cautions Against Too Much 
Conservatism 

In discussing these talks Dr. Slepian 
of Westinghouse though he agreed 
generally with Dr. Suits and Mr. 
Swain, cautioned against taking too 
narrow a view of the situation. He 
pointed out that as far as nuclear 
energy is concerned we are now about 
at the point where the x-ray tube was 
50 years ago. At that time Roentgen 
had invented the x-ray tube and we 
knew something of what it could do; 
see through solid objects, disclose the 
bone structure of living animals. We 
could predict something regarding its 
use in the diagnosis and treatment of 
disease and we might even have pre- 
dicted the use of the tube to examine 
the internal structure of steel cast- 
ings. We could not, however, foresee 
that the x-ray tube would eventually 
lead to a revolution of the telephone 
industry by giving us the telephone 
repeater, nor could we have predicted 
that it would give us the whole radio 
industry — broadcasting, television, 
radar, etc. This, said Dr. Slepian is 
only the first application of nuclear 
energy and so far as we are only con- 
cerned with the heat developed in the 
fission process. A source of energy 
which gives us only heat cannot make 
a great difference in our economy. 
But who can tell in which direction 
nuclear research and development is 
going to lead us? Many people have 
tried to bring about the direct con- 
version of the energy in fuel to elec- 
tricity, without success however. Sup- 
pose, however, that we attain this re- 
sult with nuclear energy; this would 
upset all our economics and we would 
have to revise all our ideas regarding 
the cost, generation, distribution and 
use of power. The first problem with 
regard to nuclear energy, however, 
said Dr. Slepian, is not power but to 
escape destruction. 

Industrial Voltage Requirements 

It must not be assumed that be- 

cause of the emphasis given here to 


the subjects of nuclear energy and 
radar that the entire meeting was de- 
voted to these subjects. The bulk of 
the proceedings of the convention 
dealt with the more prosaic but prac- 
tical aspects of electrical engineering. 
The conference on industrial voltage 
requirements for example was of 
great interest to industrial power en- 
gineers as well as to utility engineers. 
At this conference informal papers 
were presented, including the interim 
report by the A. I. E. E. Committee on 
industrial power applications. Anal- 
ysis of the report and the discussion 
which followed indicated a _ wide- 
spread desire on the part of operating 
engineers for closer voltage regulation 
from the supplier. Only few were 
willing to continue to accept varia- 
tions in excess of 5 per cent. A large 
percentage is anxious to limit the vari- 
ation to 2% per cent or less. Sur- 
veys show that in many metropolitan 
areas that the voltage at the delivery 
point is maintained within a spread of 
from 1 to 3 per cent. In less developed 
areas, a variation of 5 per cent or 
more is common. 


It was pointed out in the discussion 
that the power companies cannot sup- 
ply uniform voltage to every cus- 
tomer. The man at the end of a 
long line cannot get the same regula- 
tion that the customer close in can. 
As Mr. Armstrong of the Public Serv- 
ice Co. of Northern Illinois pointed 
out, it seems that the utilities and - 
the industries are caught on the horns 
of a dilemma as far as the question of 
voltage is concerned. The real prob- 
lem he said is that we have been try- 
ing to ride two horses at the same 
time. What is necessary is to get the 
designers of lamps and industrial elec- 
trical equipment together. He said he 
has seen lamp ratings go from 110 
to 120 but there has been no such 
shift in the voltage ratings of other 
equipment. 

Beware of the Lawyer 

A point, of particular interest re- 
garding the question of voltage that 
was brought up in the discussion was 
that regardless of how much en- 
gineers might argue among them- 
selves about the question of voltage, 
care should be taken to see that legis- 
lation is not passed that will demand 
requirements that cannot always be 
met. Engineers can understand why 
in a particular case certain voltage 
standards could not be met but it 
would be difficult to convince a law- 
yer. . 

Another of the conferences of con- 
siderable interest to electric power 
engineers was the one on excitation 
systems on Friday afternoon. Several 
informal papers were presented at 
this conference dealing with different 
types of excitation systems. These 
considered motor-driven exciters, 
shaft-driven exciters and electronic 
exciters. There was considerable di- 
vergence of opinion regarding these 
various systems and also whether ex- 
citation systems should include the 
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voltage regulation function or whether 
this should be a separate function. 

R. B. Bodine, S. B. Crary and A. W. 
Rankin of General Electric in their 
paper “Motor-driven Exciters for Tur- 
bine Alternators” advocated the use 
of the motor-driven exciter. Clarence 
Lynn of Westinghouse, however, as- 
serted that the only reason for resort- 
ing to the use of a motor-driven ex- 
citer would be to guard against a 
failure of a shaft exciter requiring 
the shutting down of the turbogener- 
ator. Recent improvement in 3600 
rpm exciters he said, have given them 
the reliability approximating that of 
the main unit. J. F. Miller of G. E., 
on the other hand felt that commuta- 
tors at high speed did not perform 
well under vibration conditions unless 
aided by new brushes and brush hold- 
ers now available. 

In the end, however, Mr. McClure 
of General Electric said that the cus- 
tomer is free to pick whatever excita- 


scription of the design of the elec- 
tronic exciter for the 65,000 kw 
turbogenerator at the Springdale 
plant of the West Penn Power Co., 
by W. R. Farley and C. R. Marcum 
both of Westinghouse. This is an igni- 
tron type unit scheduled to go into 
operation about the time of this writ- 
ing, mid-February. 

As a session on Industrial Power 
Applications, D. L. Beeman of Gen- 
eral Electric Co. presented a paper on 
Combined Light and Power Systems 
for Industrial plants. In this he 
pointed to the economy inherent in 
such combined systems. He recom- 
mended 480/277 volt substation supply 
for 260 volt two lamp lighting; also 
separate transformers for resistance 
welding loads. 

First Industrial Application of the Betetron 

At this session also, J. P. Girard 
and G. D. Adams described the ap- 
plication at Allis Chalmers of the 
Betetron to the x-raying of castings 
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tion system he prefers since the vari- 
ous rotating exciter systems are prac- 
tically the same in cost, less, inci- 
dently than electronic excitation sys- 
tems. 


Electronic excitation systems, how- 
ever, according to F. M. Porter of 
American Gas & Electric Service 
Corp., have performed well. All the 
electronic exciters and regulators in- 
stalled on the A. G. & E. system have 
given excellent service and his asso- 
ciates he said are convinced that these 
applications are no longer to be re- 
garded as in the experimental stage. 
The initially high tube mortality has 
been corrected by the substitution of 
sealed ignitrons for the earlier pumped 
vacuum units. 

Of particular interest was the de- 





and other machine parts. The Bete- 
tron, invented by Dr. Kerst at the Uni- 
versity of Illinois, accelerates elec- 
trons by magnetic induction making 
possible the production of x-rays of 
much greater energy than can be pro- 
duced by ordinary x-ray tubes. For 
radiographic use an energy of 20 mil- 
lion electron volts is developed with 
the unit at Allis Chalmers and with 
it flaws are detectable in steel 20-in. 
thick. This is the first practical ap- 
plication of the Betetron. A 100 mil- 
lion volt unit is now in operation at 
the General Electric Co. in research 
on nuclear physics. 
Instruments and Measuremenits 

There were two sessions on Instru- 
ments and Measurements where~a 
wide variety of subjects were dis- 


cussed. A. C. Johnson of the E. G. 
Budd Mfg. Co. for example described 
the measurement of large varying 
currents. This involved the use of 
hollow cylindrical shunts to maintain 
proportionality of shunt current to 
measuring current at each instant 
even at 2 x 10° ampere-per-second 
rates of change. R. E. Kern and S. B. 
Williams of Curtis-Wright on the 
other hand discussed the measure- 
ment of stress by electrical methods. 
Most of the discussion at this session, 
however, was confined to a paper by 
G. D. McCann, S. W. Herwald and 
H. S. Kirschbaum all of Westing- 
house on electrical analogy methods 
applied to servomechanism problems. 
McCann admitted that it was not an 
exhaustive paper and that only a be- 
ginning had been made in study:ng 
the steady state characteristics of the 
mechanisms on the a-c calculating 
board. 

An automatic oscillograph with a 
memory was described by A. M. 
Zarem of Cal. Inst. of Tech. In th’s 
device photographs of persistent fluo- 
rescence records events occurring pre- 
vious to the opening of the shutter. 
In discussing this paper it was brought 
out that two memory types of oscil- 
lographs had been built by General 
Electric since 1939. 

There were of course, many other 
phases of the electrical art which re- 
ceived attention at the convention 
which cannot be covered in detail 
here. The sessions on communication 
for example brought out new develop- 
ments in telephone and telegraph 
equipment, in telephone transmission 
practices, etc. There was a session 
devoted to sound recording and re- 
producing at which a new type of 
phonograph reproducer was described 
and at which new developments in 
wire and tape recording were dis- 
closed. Several conferences were held 
on protective devices; circuit breakers, 
network protectors, etc. Power sys- 
tem relays formed the topic of a sep- 
arate session. Discussion at the meet- 
ing was directed to the mho relay in 
system protection as contrasted with 
the earlier impedance and still earlier 
reactance relays for long line duty. 
At the symposium on lighting there 
was interesting discussion on the need 
for defined basis of quantitative state- 
ment of performance of germicidal 
lamps. Much progress is being made 
in the characteristics of glass to al- 
low more ultraviolet energy to come 
out of the lamp. At present a 30 watt 
lamp gives off about 6 watts in ultra- 
violet. In connection with large scale 
lighting projects, W. A. Pennow of 
Westinghouse pointed out that spend- 
ing $15 million on an airport and of 
that only $15,000 for lighting it was 
all wrong. Such niggardliness in al- 
lowance of money for lighting he said 
has already caused losses in the mil- 
lions for wrecked planes not to speak 
of its toll in human injury and death. 

All in all, it was a good meeting. 
especially if you could manage to be 
in three places at once. 
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What the Power Engirieer Needs to Know About 


THE HYDRAULIC CONVEYOR 


Sluice trench . . . Hydraulic jet system for continu- 
ously slagging furnaces .. . Features of the hydraulic 
system ... Application to coal storage . . . Factors in 
selecting conveyors... Relation to plant size and type 


by Whur G. Bin Consulting Engineer 


ISPOSAL of ashes, either by 
sluicing at low velocity or in a 
high velocity stream, has increased 
rapidly in favor and has certain out- 
standing advantages. In a mountain- 
side stream material is carried along 
with the lighter material in suspension 
and heavier particles dragging along, 
or perhaps stopping and piling up 
where the velocity is too low. Similar- 
ly if ashes feed continuously as from 
a chain grate stoker, a flowing stream 
with just above critical velocity will 
float or push ashes and clinkers to a 
sump. If the velocity is too low the 
stream will dam up. The sump as a 
rule provides for draining off the 
water so the ashes can be removed by 
grab bucket or an elevator with per- 
forated buckets. Infrequently the site 
may be such that the stream can be 
spread indefinitely over an adjoining 
low area which is the ideal system. 
Sluice Trench 

IN POWER PLANT ENGINEERING (Oct., 
1944) mention was made of a plant 
with four 300 hp boilers where the 
ashes from chain grate stokers were 
floated to a sump by a stream about 
3-in. deep maintained through a con- 
crete trench. The sluice trench sloped 
downward slightly and a flow of 300 
gpm sufficed to move about 7 tons of 
ashes per 24 hours. The flow was from 
a centrifugal pump which recirculated 
the water with sufficient make-up to 
reduce abrasive action to within rea- 
sonable limits. Of course a ratio of 
250 lb of water per pound of ash is 
nothing to brag about, but simplicity, 
dustless operation and low mainte- 
nance costs made it a very desirable 
installation. The efficiency will im- 
prove as the velocity increases, and in 
the high velocity jet systems it is 
stated to approach 5 to 7 lb of water 
per pound of ash. 

Hydraulic Jet System for Continuous 

Slagging Furnaces 

In the modern large plants the ash . 
may accumulate from continuous slag 
tap furnaces in a water tight sloping 
floor hopper (Fig. 1) from which, 
once or twice a day, the water may be 
drained and the ash removed by a jet 
nozzle; or molten slag may be disin- 
tegrated intermittently by jets; or, as 
with pulverized coal fired furnaces 
and chain grate stokers, the granu- 
lated ash may accumulate and be 


flushed out by a hand operated jet. 
The jet nozzle operates under a water 
pressure of about 100 psi, giving a 
nozzle velocity of approximately 130 
fps. Ashes and water flush into an 
open trough where high pressure 
sluicing -jets (Fig. 2) impel the fluid 
to the disposal point direct, or to a 
sump from which it is pumped to the 
disposal point. 
Features of the Hydraulic System 

The hydraulic system provides dust- 
less operations, safety, and elimina- 
tion of danger from gas. A jet nozzle 


discharging 175 gpm will flush ashes 
from a sloping floor ash hopper at 
about one ton per minute, and the 
sluice and booster jets will move the 
ashes along at that rate when spaced 
about 60 ft apart, to almost any dis- 
tance within reason. When a sump 
is involved, a grid by-passes lumps too 
large for the pump through a clinker 
crusher. The pump rotor should be 
protected by a forced injection of 
clean water, and usually it is neces- 
sary to condition the mixture of ashes 
and water by additional clean water 





Fig. 1. General arrangement of hydrojet system for continuously slagging furnaces 
(Allen Sherman Hoff Company) 
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Fig. 2. Stepped trough and jet nozzles 


in the sump. The head loss in the dis- 
posal pipe with a velocity of 6 ft will 
usually approximate 3 ft per 100 ft. 
Thus with a flow of 1000 gpm and a 
pipe length of 400 ft a 25 hp motor 
is required. A standby pumping unit 
should be provided if there is no avail- 
able emergency method of disposal, 
since the job of pumping soupy ashes 
must involve occasional shutdowns for 
repairs and replacements. 

For the small plant a hydraulic ash 
handling system is not necessarily too 
costly. An 8 or 10 in. pipe extending 
along the fronts of the ash pits with 
intake saddles, as with a pneumatic 
conveyor, and with a high velocity jet 
nozzle at the far end, or just behind 
each intake, will form a rapidly mov- 
ing floor of water that will carry 
along ashes and elinkers, and if the 
distance is not too great, the stream 
will ascend an incline from basement 
to ground level. 

One interesting application of hy- 
draulic disposal is recalled at a gas 
producer plant. The producers re- 
sembled vertical cylindrical tanks, 
filled with coal maintained in partial 
combustion to generate the gas. It is 
essential that the accumulating ashes 
at the base of the producer shall be 
removed without the possibility of ad- 
ditional fresh air leaking in. The base 
sloped slightly toward a drain at the 
center. Four tangential nozzles jetted 
water in narrowing spirals until the 
water and ashes flowed out down the 
drain at the center. 


Application of the Hydraulic Conveyor 
to Coal Storage 

The hydraulic conveyor has some 
application to the storage of coal, 
though it is much better adapted to 
reserve ground storage than to bin 
or bunker storage, since the water 
must be drained off before the coal 
is usable. Even then it may.be dif- 
ficult to move the damp coal from the 


bin. For ground storage, if there is a 
slope so the water will drain from the 
pile, and if investigation has deter- 
mined that there will be no legal dif- 


ficulties as a result of the run-off, a- 


simple movable pipe line provides an 
inexpensive emergency coal storage 
system. 

If we assume a straight horizontal 
10 in. pipe 200 ft long, and a contem- 
plated capacity of 40 tph the coal will 
constitute about 10 per cent of the 
water by volume. The volume of coal 


Fig. 3. Sluicing jets 
in action 
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is 1600 cu. ft per hour, so the volume 
of water will be 16,000 cu ft per 
hour, and the total of coal and water 
is 17,600 cu ft per hour or 293 cu ft 
per minute. The head loss is 88 ft 
in 200 ft and the weight of the mix- 
ture is about 64 lb per cu ft. The 
theoretical hp is: (293 x 64 X 8.8) + 
33,000 — 5 water hp, i.e., a 10 hp motor. 

Of interest, with a pneumatic sys- 
tem the ratio of air to coal by volume 
would be about 140:1, and the blower 
motor would be about 30 hp. Inciden- 
tally a 16-in. belt conveyor for the 
same job would require 1% hp. 


Factors in Selecting Conveyors 

Consideration of a high pressure hy- 
draulic ash disposal system for the 
small plant involves careful study of 
several factors. The pump with motor 
is a costly unit. If there is a water 
storage tank at high elevation this 
possibly may provide a source of pres- 
sure, but usually such storage is part 
of the plant fire protection system 
and cannot be used. If the open 
trench—moderate flow method fits in, 
the investment is much reduced and, 
except for the additional cost of a 
sump and disposal elevator, it has 
good features. Where the ashes can 
be flushed out by gravity flow direct 
to the disposal point, the possibilities 
are obvious. 

However, consideration should be 
given to the alternative of a simple 
steam jet system. For the small plant 
the hydraulic ash conveyor has a lim- 
ited scope of application. For the 
large plant it quite frequently is con- 
sidered by power plant engineers to 
have outstanding advantages. 













Grand Coulee Pumps—1600 cfs Each 


Initial installation of 4 vertical, single-impeller centrifugal 
pumps for irrigation pumping; 12 units ultimately . . . Each to 
be capable of pumping 1600 cu ft of water per sec (100,000 lb 
per sec) against 270 ft head, driven by a 65,000 hp motor... 


By the 


Bureau of Reclamation 


U. S. Department of the Interior 


YPECIFICATIONS for pumps of 
unprecedented size and capacity, 

which will lift the waters of the Co- 
lumbia River to the vast, fertile pla- 
teau lands of the Columbia Basin 
Project in south-central Washington, 
are being prepared in the office of the 
Chief Engineer of the Bureau of Rec- 
lamation in Denver, Colorado. 

Largest reclamation development 
ever undertaken in the United States, 
this project calls for ultimate irriga- 
tion of nearly 1,000,000 acres of po- 
tentially productive land, which will 
require about 4,000,000 acre-feet of 
water annually, all of which must be 
supplied by pumping. 

General Design of Pumping Plant 

The Bureau plans to call for bids 
soon on four pumps for the initial in- 
stallation in the Grand Coulee Pump- 
ing Plant, which will provide the sup- 
ply for the first 400,000 acres to be 
irrigated. These pumps must be in- 
stalled before other features of the 
irrigation project may be put into 
operation. Ultimately, it is planned 
that the pumping plant will have a 
total of 12 pumps. 


PUMP CONTRACT 
ENDS HERE 


The pumps will force water stored 
in the 10,000,000 acre-foot Franklin 
D. Roosevelt Lake, the reservoir 
formed by Grand Coulee Dam, into 
a 27-mile long equalizing reservoir, 
to be created by constructing earth- 
fill dams at each end of the Grand 
Coulee, ancient erosion channel of 
the mighty Columbia. Water will 
flow from the equalizing reservoir 
into the conveyance and distribution 
systems supplying farm lands. 

Electrical energy for operating the 
pumps will be supplied by the power 
plant at Grand Coulee Dam. Nearly 
1,500,000,000 kwhr of energy will be 
needed annually for pumping when 
full development of the Columbia 
Basin area has been accomplished. As 
irrigation demands are greatest dur- 
ing periods of flood flow of the Co- 
lumbia River, secondary or seasonal 
power will be used largely for pump- 
ing, leaving the firm power available 
for commercial purposes. 

Each of the pumps will be capable 
of lifting 100,000 lb of water a second 
to a height of 270 ft, and will be 
driven by the world’s strongest elec- 


PRESENT GROUND 
CONTOUR VARIES 


Operated by directly connecting two motors to one of Grand 
Coulee 108,000-kw generators and bringing the assembly up 
to speed .. . Pumps being designed on basis of model tests 


tric motors, each 65000 hp. Each 
pair of electric motors will be served 
by one of the 108,000-kw generators 
at the dam. Specifications for the 
motors cannot be prepared until the 
pump design is completed and veri- 
fied by model tests. 
Operating Conditions 

Capacity of the pumps will vary 
according to the seasonal change of 
water depth in Roosevelt Lake. The 
level of the lake fluctuates as much 
as 82 ft, requiring the pumps to be 
placed below the lowest water level, 
so that they will operate under posi- 
tive pressure to avoid the risk of 
cavitation. At extremely low water, 
which occurs only about 3 per cent 
of the time, the pumps will be re- 
quired to work under a maximum 
head of 365 ft and each must be capa- 
ble of delivering 1,170 cu ft of water 
per sec. However, for about 60 per 
cent of the time, the lift will be 270 ft 
and each pump will be expected to 
handle 1,600 cu ft per sec. 

To start the pumps, two of the mo- 
tors will be connected electrically 
with one generating unit, the fields 
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PUMP CONTRACT 


Fig. 1. Typical section through Grand Coulee Pumping Plant showing one of the 1600-cis pumping units and its discharge pipe 
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Fig. 2. Detailed cross-section of one of the Grand Coulee pumping units 


of the generator and motors will be 
excited, and the group will be started 
and brought to full speed together. 
In stopping, the turbine gates will be 
closed and the pumping units brought 
to rest with the generating units. 

The pumping plant will be con- 
structed on a shelf which has been 
excavated from the west canyon wall 
adjoining the upstream wing of Grand 
Coulee ‘Dam. When installed in the 
plant, each pump, complete with mo- 
tor, will be approximately 50 ft high. 
In the vertical- drive arrangement 
planned, the 65,000-hp motors for the 
pumps will be located directly over 
the pumps. 

Each pump will discharge through 
a 12-ft diameter pipe approximately 
850 ft long into a canal leading to the 
regulating or balancing reservoir 1.7 
miles away. The discharge pipes will 
be encased in concrete within tunnels 
drilled in the canyon wall for about 
two-thirds of the pipe length. Shut- 
off gates are planned for the en- 
trance to the pump inlet pipes and 
gates of the floating type or siphons 
will be provided at the upper end of 
the discharge pipes. If siphons are 
installed, each will have an automatic 
air valve opening for admitting air 
to break the vacuum if the pump is 
stopped, 

Model Testing Important 

Overall efficiency and smooth oper- 
ation assume special importance in 
such an unprecedented installation. 
Thus every feature of the pumping 
plant, except the pumps, from the 
intake to the head works of the canal 
leading to the balancing reservoir has 
been investigated by means of mod- 
els to determine the hydraulic condi- 


tions. These hydraulic model studies 
were made in the laboratory of the 
Bureau of Reclamation in Denver 
and an extensive research program 
was carried out in the hydraulic lab- 
oratory of the California Institute of 
Technology for the purposes of devel- 
oping and verifying the pumping 
plant design and for determining the 
hydraulic performance of the unit, 
the design of the inlet elbow and 
spiral casing, the limitation of spe- 
cific speed, as affecting cavitation, 
and the characteristics of the pumps 
over the entire range of pumping 
heads. 

The Bureau will require the con- 
tractor to build a reduced-scale work- 
ing model of the pumps for extensive 
tests to prove the efficiency and de- 
pendability of their design. The need 
of investigations is apparent when 
comparison is made between the 200- 


‘cfs pumps used by the Metropolitan 


Water District of Southern California 
for the Colorado River Aqueduct, 
which are among the largest pumping 
units built to date, and the 1,600-cfs 
pumps required for the Grand Coulee 
plant. 
Pump Design Details 

The pumps will be of vertical- 
shaft, single-impeller, single-suction 
centrifugal type, and will be designed 
and constructed so that all removable 
parts, including the impellers, shafts, 
guide bearing supports, and seal rings, 
can be taken out from above. The 
weight of the revolving parts of the 
pumping units, including any unbal- 
anced hydraulic thrust of the pump 
impellers, will be carried by the 
thrust bearings in the motors. 

The pump impellers will be ap- 


proximately 15 ft in diameter, cast in 
one piece of steel or manganese 
bronze. Of the centrifugal enclosed 
type, they will be of sufficient strength 
to support their own weight plus the 
weight of the pump shafts when the 
impellers are resting on ledges in the 
pump casings. 

Pump shafts will be approximately 
38 in. in diameter, made of forged 
carbon or alloy steel suitably heat- 
treated. The connections between the 
shafts of the pumps and the motor 
will be made by means of bolted 
flanged male and female couplings 
forged integral with the shafts. Suit- 
able renewable stainless steel or 
bronze wearing sleeves will be used 
where the shafts pass through the 
pump stuffing boxes. 

Each pump will have a guide bear- 
ing located above the main shaft stuf- 
fing box as close as possible to the 
impeller. The bearings, of babbitt- 
lined, forced oil lubricated type, will 
be supported rigidly on the upper 
pump cover plates. The oil normally 
will be circulated through each bear- 
ing by an alternating-current motor 
driven pump. A standby oil pump, 
operated by direct-current motor, will 
be arranged to start automatically 
and supply oil to the bearing upon 
failure of the oil pressure. 


Casings and Suction Tubes 

The spiral type casings will be of 
cast steel or welded plate steel con- 
struction, and will be furnished in 
radial sections with flanges for bolt- 
ing the sections together. 

Top and bottom covers and foun- 
dation rings will be made of cast 
steel or welded plate steel. Stuffing 
boxes, placed where the shafts pass 
through the top covers and designed 
for water lubrication, can be readily 
repacked and adjusted without dis- 
turbing bearings. 

Renewable seal rings will be pro- 
vided where there are close running 
clearances between the impellers and 
the stationary parts of the pumps. 
The seal rings on the impellers and 
on the top and bottom covers will be 
of corrosion-resistant material of dif- 
ferent composition, to minimize dam- 
age in the event of accidental contact 
between rotating and stationary 
rings, and to prevent deterioration of 
the rings when pumps are not in 
operation. : 

Elbow type suction tubes will have 
bolted, flanged connections suitable 
for attachment to the foundation 
rings. They will be heavily reinforced 
on the outside -by means of ribs or 
structural shapes and leveling jacks 
and anchors will be provided to per- 
mit centering the suction tubes to the 
final position in the field prior to the 
assembly of the foundation rings, cas- 
ings, and covers. Suction tubes, foun- 
dation rings, casings and casing ex- 
tensions will be embedded in rein- 
forced concrete as shown in the illus- 
trations. The casings and casing ex- 
tensions are to be held under hydro- 
static pressure during embedding. 
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By A. E. BEARDMORE 


Industrial Engineering Division, General Electric Company 
Schenectady, N. Y. 


Part II. Motors for coal handling equipment... 
Necessity for guarding against the entrance of dust 
... Advantages of using totally enclosed motors for 
coal handling auxiliaries ... Motors for stoker drives 
. . - Motors for coal feeders . . . Pulverizer drives 


HE AVERAGE STEAM STATION 

receives its coal either in barges 
or in cars. Coal dust itself is not par- 
ticularly injurious to motor insula- 
tion, and open squirrel-cage motors 
have operated very successfully when 
exposed to it. Open motors will nec- 
essarily require more maintenance 


than enclosed, fan-cooled motors. 


where coal dust conditions are so bad 
that it is necessary at intervals to 
clean it out of the windings and the 
ventilating paths of open motors in 
order to prevent the motor from over- 
heating because of inadequate venti- 
lation. Many of the newer and better 
installations of coal handling equip- 
ment use totally-enclosed, fan-cooled, 
squirrel-cage motors or totally- 
enclosed, fan-cooled, wound-rotor 
motors. These motors are completely 
protected against the entrance of 
dust, dirt, moisture or oil. Conse- 
quently, the windings and bearings 
are entirely clean and free of dust 
and dirt even though the motor itself 
may be located in an extremely dirty 
location. The cooling paths provided 
in fan-cooled motors for the external 
cooling air are open and relatively 
straight, and the velocity of cooling 
air supplied by the fan is sufficient 
to keep these cooling paths free of 
coal dust carried by the ventilating 
air. Therefore, it is seldom necessary 
to clean these air passages. 

The motor room of a coal tower is 
usually enclosed, affording ample pro- 
tection, against the weather and coal 
dust, thus permitting the use of open 
motors, or open motors and generators 
if direct-current hoist motors are 
used. If for some reason the motors 
are to be used in a dirty location, 
enclosed, fan-cooled motors should be 
considered. 

Either squirrel-cage or wound-rotor 
induction motors having at least 200 
per cent maximum torque may be 
used for skip hoist drive. Single- 
speed squirrel-cage motors are fre- 


quently used for hoist speeds of 125 
fpm or less, and two-speed motors 
for higher hoist speeds. Where vari- 
able voltage d-c is used in clean lo- 
cations, an open squirrel-cage motor 
is used for driving the motor-gener- 
ator set and an open d-c hoist motor 
is used. Space heaters should be used 
to keep the equipment dry, if it is to 
be idle for any length of time. 

The motors driving rotary car 
dumpers are usually exposed to a 
great deal of dust, and totally- 
enclosed, fan-cooled motors should be 
used for this purpose. If the motors 
are located in a motor room and well 
protected from dust, open motors 
may be used. However, such installa- 
tions are rather unusual and in most 
cases, the area near a rotary car 
dumper is very dusty. Two-speed 
squirrel-cage induction motors are 
usually used for the smaller sizes, 
while wound-rotor motors with suita- 
ble secondary control are used for the 
larger sizes of car dumpers. In some 
cases, the squirrel-cage motors will 
have high resistance rotor windings 
for either the single-speed or two- 
speed type. In order to determine 
the proper type of motor and con- 
trol, it is necessary to make a rather 
careful engineering study of the en- 
tire operating cycle. Therefore, it is 
suggested that the motor engineers 
and the engineers of the manufac- 
turer of the car dumping equipment 
co-ordinate their information in or- 
der to make proper motor recommen- 
dations. 

When selecting motors for con- 
veyor drive, it is necessary to con- 
sider the type of conveyors and the 
operating cycle quite carefully. Con- 
veyors frequently have a high static 
friction, particularly after they have 
remained stationary long enough for 
the oil or grease to become stiff. This 
condition is aggravated if the equip- 
ment is subjected to low tempera- 
tures so that the lubricant soldifies 


or freezes. Usually the equipment 
runs continuously for several hours 
at a time, operating at a constant 
speed, although under certain condi- 
tions the conveyor may run for short 
periods of time. If frequent starts 
are to be made, this must be taken 
into consideration in selecting the 
motor. 

In view of the high starting fric- 
tion, high starting torque, squirrel- 
cage motors or wound-rotor motors 
are usually used for conveyor drives. 
The motors for most conveyor drives 
should be capable of exerting starting 
torques of approximately 200 per cent 
of full load torque. For some: instal- 
lations, a starting torque of less than 
200 per cent of normal full load 
torque may be satisfactory, but cer- 
tainly before using a motor with less 
than 200 per cent starting torque 
the torque requirements should be 
checked very closely. On other in- 
stallations where the conveyor car- 
ries the coal up a steep grade and is 
started under loads, it may be desir- 
able to have a starting torque of at 
least 250 per cent of normal full load 
torque. Totally-enclosed, fan-cooled 
motors are usually used, although 
open motors may operate successfully 
with more cleaning and maintenance. 

Where the conveyors are handling 
coke or ashes and the motors are 
exposed to coke and ash dust, which 
is very abrasive, may be highly con- 
ductive, and consequently very in- 
jurious to insulation, enclosed, fan- 
cooled -‘motors should be used. 

Where conveyors are chain-driven, 
precaution should be taken to limit 
torque peaks because the sudden start 
of the motor, if thrown on full volt- 
age, may cause a severe whipping 
action of the chain, particularly if 
the conveyor is loaded. In some 
cases, increment starters may be used 
to apply reduced voltage to the mo- 
tor in order to take up the slack in 
the conveyor drive before applying 
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full voltage. In other cases, wound- 
rotor motors with several steps of 
secondary resistance are used. Also 
in some belt drives, it may be nec- 
essary to avoid high torque peaks at 
the start to keep from slipping the 
driving pulley on the belt and burn- 
ing the belt. 
Motors for Stoker Drive 


In considering motors for stoker 
drives, comments must be of a quite 
general nature since the requirements 
of stokers are many and varied. The 
motors which drive stokers are in- 
variably exposed to bad ambient con- 
ditions, and therefore totally-enclosed 
or totally-enclosed, fan-cooled a-c or 
d-c motors are usually recommended. 
Pipe-ventilated motors are seldom 
used because of the difficulty of pip- 
ing clean, cool air to the motor. If 
the ambient temperature around the 
motor does not exceed 40 C, a fan- 
cooled motor rated 40 C rise and 
using class A insulation is usually 
used. However, if conditions are ac- 
curately known, 55 C enclosed, fan- 
cooled motors may be used if the rat- 
ing of the motor is equal to or 
slightly greater than the maximum 
load which may be imposed upon it 
for any appreciable length of time. 
If the ambient temperature condi- 
tions exceed 40 C much of the time, 
class B insulation should be used. 

In the case of traveling or chain 
grate stokers, the torque required to 
drive the stoker is practically uni- 
form over the speed range except for 
a slight increase at low speed, prob- 
ably in the order of 125 per cent of 
the torque required to drive it in the 
middle or upper end of the speed 
range. Usually, the speed range re- 
quired of the motors driving these 
stokers is not exceptionally wide, 
probably in the order of 4 to 1. Fur- 
ther control of the fuel supply is ob- 
tained by changing speeds by me- 
chanical means and by changing the 
depth of coal on the grates. The type 
of drive used will depend to a large 
extent on the frequency and range 
of speed change required. 

In some cases, multi-speed squirrel- 
cage motors are used, with a change 
in depth of coal used to obtain varia- 
tion at any given mctor speeds. In 
other cases, a direct-current motor 
with a speed range of 4 to 1 by field 
control may be used, or if a wider 
speed range is required, d-c motors 
supplied with variable voltage from 
a motor generator set may be used. 
This method of speed control is usu- 
ally found in large stations where 
stokers are used for large boiler ca- 
pacity operating over a wide speed 
range. In such cases, the automatic 
station control may be used to oper- 
ate the generator field rheostat. If 
variable voltage d-c drive is used for 
the stoker, care must be taken to see 
that a motor is selected which will 
have ample torque and cooling ca- 
pacity to operate. the stoker at the 
reduced speed point. In addition, it 
will undoubtedly be necessary to ar- 
range the control to meet the torque 











Fig. 7. Three 200-hp, 1200-rpm, 2200-v, 3-phase, 60 cycle high starting torque, drip-proof, 
40 C rise, squirrel-cage induction motors driving coal pulverizers 


requirement of the stoker instead of 
providing linear speed change for a 
constant torque condition. 

Over-feed stokers and under-feed 
stokers have quite similar torque re- 
quirements, and careful attention 
must be paid to securing the right 
motor for these stokers because the 
torque characteristics of the stokers 
fluctuate quite widely. The torque 
requirements during one cycle of the 
stoker may vary from 50 per cent of 
the average full load torque to 150 
per cent. Therefore, it is essential 
that the driving equipment be so de- 
signed that it will maintain a rela- 
tively constant speed with this wide 
torque variation during each operat- 
ing cycle of the stoker. Also, the 
average torque requirement of the 
stoker varies quite widely with the 
speed. Field tests have shown that 
the torque at low speed may be as 
much as 175 per cent of the torque 
at high speed. In selecting a motor 
for driving these stokers, the rating 
of the motor must be such that it 
will have ample horsepower output 
to drive the stoker at top speed and 
sufficient torque and cooling ability 
to operate the stoker continuously at 
low speed with an increased torque. 

If shunt-wound d-c motors are used 
with speed adjustment obtained by 
motor field control, it is desirable 
where several stokers are being con- 
trolled from one master control that 
the motors have a fairly good speed 


regulation, preferably not over 10 per 
cent. It is also desirable that all of 
the motors to be controlled from the 
same master control have very simi- 
lar characteristics, so that the speeds 
of the several motors will be practi- 
cally the same for any pos‘tion of 
the field rheostat. Where d-c motors 
are used for stoker drives, they 
should also be of the enclosed, fan- 
cooled type. 

For stokers having a fairly wide 
torque variation for one cycle of the 
stoker, i.e., for one revolution of the 
crankshaft operating the stoker, and 
also a fairly wide average torque 
requirement between the high speed 
and low speed it is recommended that 
the torque requirement should be ob- 
tained from the stoker manufacturer 
if possible. If this information is not 
available, the motor selected to drive 
the stoker should be capable of devel- 
oping at least 200 per cent torque at 
the bottom speed. 

In some cases, large multi-retort 
under-feed stokers are driven by con- 
stant - speed, squirrel - cage induction 
motors operating through speed 
changing devices of a type which pro- 
vided increased torque at low speed. 
Hence the motor should have ample 
capacity for driving the stoker at the 
full speed condition. Any reduced 
speed will take less total hp, and 
since the motor operates at constant 
speed, the load on the motor at re- 
duced speed will be less even though 
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the torque required by the stoker 
increases at low speed. 
Motors for Coal Feeder Drive 

Motors for driving coal feeders 
should be totally-enclosed, as these 
motors are sometimes exposed to an 
appreciable amount of coal dust, and 
usually they are exposed to fly ash 
and other dirt and dust common in 
a power station, as well as dripping 
or splashing water. Very likely no 
one location will involve all of these 
advance conditions, but in nearly 
every location coal feeder motors will 


be exposed to at least one of them. * 


These motors should be rated 40 C 
rise, regardless of the amount of en- 
closure, because they may be over- 
loaded by changes in the type or size 
of coal being handled, or by wet or 
frozen coal. If a 40 C motor is not 
available in the type selected for 
some particular drive, a motor of suf- 
ficient size should be selected so that 
the temperature rise of the motor 
will not exceed 40 C under the nor- 
mal operating conditions, in order to 
provide some leeway for the overload 
that may occur under adverse condi- 
tions. Frequently the coal feeder 
motor is not exposed to high ambient 
temperatures, but this point should 
be checked, as occasionally the equip- 
ment may be located directly over 
the boilers and exposed to a high 
ambient temperature. If the ambient 
temperature appreciably exceeds 40 
C for many hours per year, class B 
insulated motors may be justified. 

The type of coal feeder motor de- 
pends entirely on the feeder used and 
since the motor is frequently bought 
with the feeder, the type of motor 
to be used has already been deter- 
mined by the feeder manufacturer. 
In some cases single-speed, constant- 
speed, squirrel-cage induction motors 
are used for driving the feeder, and 
the change in coal feed is accom- 
plished mechanically. In other cases 
2-speed feeder motors are used, with 
the motors changing speeds frequent- 
ly and, in addition, a mechanical ad- 
justment of the coal feed may also 
be made. 

Where the change in rate of coal 
feed is accomplished by changing the 
speed of the feeder motors, totally- 
enclosed, direct-current motors oper- 
ating over a wide speed range, usu- 
ually by variable voltage control, are 
used. These motors frequently oper- 
ate over a speed range of 10:1 or 
more. Wide speed ranges are also 
obtained by using Thy-mo-trol drives 
for coal feeders, since this equipment 
will take power from a standard 60- 
cycle circuit and provide a speed 
range in excess of that required by 
most coal feeders. The subject of coal 
feeders motors has been treated very 
briefly in this article because usually 
the driving motor is selected by the 
coal feeder manufacturer. 

Motors for Pulverizer Drive 

From the standpoint of the torque 
requirements imposed on the driving 
motor, coal pulverizers may be broad- 
ly classified as follows: hammer mills, 


impact mills, bowl mills, tube mills, 
conical mills, ring-ball or ball-bear- 
ing type pulverizers, and ring or table 
mills. 

Pulverizers known as hammer 
mills and impact mills are relatively 
high speed machines, usually having 
the rotating element directly con- 
nected to the driving motor. This 
rotating element is usually composed 
of variously shaped hammers or im- 
pact paddles which pulverize the 
material by striking it. These mills 
should be started empty and require 
a low breakaway torque, but the ro- 
tating elements of the mill are usu- 
ally quite heavy and have a high 
WR2, which may require the use of 
motors with special rotors capable of 
accelerating the high inertia. The 
motors used for driving these pul- 
verizers are usually the normal start- 
ing torque, squirrel-cage motors with 
standard or special rotors. 

When selecting a motor for driving 
one of these pulverizers, the WR? of 
the pulverizer, referred to the motor 
shaft speed, should be checked with 
the motor manufacturer to determine 
whether a standard squirrel-cage mo- 
tor can be used, or whether it will be 
necessary to use a motor with a heavi- 
er squirrel-cage winding than normal 
in order to accelerate the high WR2 
of the driven load. The driving motor 
must have at least 200 per cent maxi- 
mum running or breakdown torque in 
order to operate the pulverizer suc- 
cessfully with 70 per cent voltage 
applied to the motor terminals for a 
period of approximately one minute, 
so that the motor will be capable of 
driving the pulverizer at practically 
full load speed through voltage dips 
of momentary duration. 


In some cases friction couplings are 
used between the motor and the pul- 
verizer. This type of coupling allows 
the motor to come up to speed almost 
immediately, and a friction device 
incorporated in the coupling acceler- 
ates the rotating parts of the pulver- 
izer after the motor has reached full 
speed. If this type of coupling is used, 
the standard squirrel-cage motor can 
be used in most cases for driving pul- 
verizers having a high inertia. 


Hammermills and impact pulver- 
izers are practically always driven at 
constant speed and squirrel-cage mo- 
tors started on full voltage are nearly 
always used for driving them. 

It may be well to add a note of 
caution here. The high starting torque, 
low starting current type of squirrel- 
cage motor should not be used for 
starting a pulverizer requiring a low 
break-away torque but having a high 
effective WR? at the motor shaft 
speed, without checking the applica- 
tion carefully with the motor manu- 
facturer. This is because in acceler- 
ating a high WR, it is necessary to 
store a great deal of heat in the 
squirrel-cage winding of the motor 
and some high starting torque motors 
may not have sufficient heat storage 
capacity. Even though it may accel- 


erate the pulverizer quickly, the rotor 
may be damaged by high temperature 
after a relatively short period of 
operation. 

Bowl mills have heavy rotating 
parts but they move at low speed, so 
the WR? referring to the motor shaft 
is usually not high enough to be a 
very important factor in determining 
the type of driving motor. However, 
the torque required to break the mill 
away from rest is an important factor 
in determining the type of motor 
used. It is common practice to use a 
squirrel-cage motor developing at 
least 200 per cent starting torque, 
although some operating engineers 
feel that they do not need 200 per 
cent starting torque and have used 
normal starting torque squirrel-cage 
motors for driving the pulverizer. It 
is suggested that if a motor having 
less than 200 per cent starting torque 
is to be used on a bowl-type mill, the 
torque requirements of the mill as 
well as the probable voltage condition 
at the motor terminals should be 
checked very carefully. This will in- 
sure that sufficient torque is available 
for starting the mill under any oper- 
ation conditions. 

The motors used for driving bowl 
mills should be started on full volt- 
age and provided with overload re- 
lays which will disconnect the motor 
from the line quickly if it does not 
start. Otherwise, the high torque 
motor may be damaged in a few sec- 
onds if it remains stalled with full 
voltage applied to the motor terminals. 

Tube mills and conical mills of 
either the ball or rod type do not 
require a high torque to break them 
away from rest, but the motor must 
be capable of developing a torque of 
approximately 120 per cent of full 
load torque at very low motor speed. 
Right after cascading begins, which 
occurs as soon as the mill has turned 
through approximately the first one- 
third revolution, the torque decreases 
from approximately 120 per cent to 
less than full load torque, and, in the 
case of most of the newer installa- 
tions, then builds up gradually to full 
load torque at full speed. 

While tube mills and conical mills 
are large, the effective WR? at the 
motor shaft is not very large because 
the mills themselves operate at a 
very low speed, probably in the order 
of 19 to 21 rpm. Usually the normal 
starting torque, normal starting cur- 
rent squirrel-cage motors will have 
ample starting torque to start the 
mill from rest and bring it up to 
speed. These motors should have at 
least 200 per cent maximum running 
torque to permit them to operate 
successfully through voltage disturb- 
ances where the voltage may go down 
to as low as 70 per cent of normal 
voltage for one minute. 

The ring-ball or ball bearing type 
of pulverizer also has very heavy 
rotating parts, but they move at slow 
speed so the effective WR? at the 
motor shaft speed is usually small 

(Continued on page 126) 
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How to Prime Centrifugal Pumps* 


by Koy ae Application Engineer, Worthington Pump and Machinery Corp. 


SS a centrifugal pump means 
removing the air, gas or vapor 
from the waterways of the pump by 
filling these spaces with the liquid to 
be pumped. This can be done manu- 
ally or automatically, depending upon 
the equipment and controls used. 

To one familiar only with positive 
displacement pumps of the recipro- 
cating and rotary types, it might seem 
strange that a centrifugal pump could 
not prime itself, because those dis- 
placement types, if properly sealed, 
will pump air as well as liquid and 
will, therefore, exhaust any air in the 
suction line. Centrifugal pumps will 
also pump air, contrary to most peo- 
ple’s understanding, but because of 
the low gravity of air, the actual 
pressure developed when pumping air 
is very small. 

Thus a centrifugal pump, running 
at its normal speed, can produce very 
little vacuum measured in feet of 
water. For example, a pump which 
develops 200 ft head handling water 
would likewise develop 200 ft head 
when handling air, but a head of 200 
ft of air is only equivalent to a vacu- 
um of approximately 3 in. measured 
in terms of a water column, obviously 
too little for priming any usual pump 
installation. 


With Positive Suction Head, Only 
Venting Is Needed 

When first put in service, the wa- 
terways of a centrifugal pump are 
filled with air. If the suction supply 
is above atmospheric pressure and 
the suction valve is opened, this air 
will be trapped in the pump and com- 
pressed to some extent. Unless the 
suction pressure is high enough to 
compress the air so that the suction 
waterways and the eye of the im- 
peller are filled with water, the pump 
will not be primed; hence this en- 
trapped air must be removed. With 


*All rights of re-publication reserved by 
the author. 
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Fig. 1. Section of foot valve (Worthington 
Pump & Machy. Corp.) 


Part I... The first of a series of three articles giving 
complete details of a subject on which there is very 
little information in the textbooks or in the usual dis- 
cussion of centrifugal pumps . . . This part covers 
manual priming and the various vacuum-producing 
devices for priming . .. When and how to use foot 
valves ... How to use priming chambers... Ejectors 
..- Dry and wet vacuum pumps for priming . . . Part 
II will describe central priming systems and the 
various types of automatic priming devices ... 
Part III will take up self-contained automatic priming 
units and discuss systems for specific installations 


a positive suction head on the pump, 
priming is accomplished by venting 
the entrapped air out of the pump 
through a valve provided for that 
purpose. 

If the pump takes its suction from 
a supply located below the pump it- 
self, the air in the pump must be 
evacuated by some vacuum produc- 
ing device, a foot valve must be pro- 
vided in the suction line so the pump 
and suction piping can be filled with 
water, or a priming chamber must 
be provided in the suction line. 


Foot Valves 
Foot valves were very commonly 
used for early installations of cen- 
trifugal pumps but now, except for 
certain applications, are relatively 


PET Cock 
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FOOT VALVE. 


little used. A foot valve, shown in 
Fig. 1, is a form of check valve in- 
stalled at the bottom or foot of a 
suction line. Like a regular check 
valve, its purpose is to allow flow in 
one direction only, that is, towards 
the pump. When the pump is stopped, 
the ports of the foot valve close and, 
if it seats tightly, the water cannot 
drain back to the suction well. 
Unfortunately a foot valve does not 
always seat tightly, so the pump oc- 
casionally loses its prime. In such a 
case, the rate of leakage is generally 
small and it is feasible to put the 
pump into service by filling it and 
starting it promptly. This uncer- 
tainty of a foot valve installation, 
especially when the water contains 
small particles of fore'gn matter like 
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Fig. 2. Typical foot valve installation on centrifugal pump 
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air vented out. The actual point at 
which water is introduced into the 
waterways is of no importance but 
usually it is done at the priming con- 
nection provided on the top of the 
pump casing, shown in Fig. 2. 

When the discharge head is low, 
the discharge check valve is often 
eliminated and the foot valve acts as 
a check valve to. prevent reverse flow 
through the pump. As most foot 
vales are designed for relatively low 
pressures, the use of a foot valve as 
a check valve for the system is not 
generally practicable with systems 
having a high discharge pressure. In 
such an installation, a discharge check 
valve is necessary but there is always 
the danger that the check valve will 
not seat tightly while the foot valve 


Fig. 3. Simple prim- 

ing tank (Worthing- 

‘on Pump & Machy. 
Corp.) 














SUCTION 12 











DISCHARGE 
































vn | 


RX-TOSTI 








sand, has been a major factor in the 
reduction in the number used. Foot 
valves should not be used for liquids 
containing foreign material. Because 
the friction losses through foot valves 
are usually high, they are undesirable 
for that reason also. To keep the 
friction loss within reasonable limits, 
a foot valve with a large port area 
is necessary. Unfortunately the size 
of the pipe connection is not a true 
indication of the area through the 
ports of the valve. 

A typical installation of a pump 







with foot valve is shown in Fig. 2. 
The pump can be filled with water 
through a funnel attached to the 
priming connection or from an over- 
head tank or other source of water. 
If a check valve is used on the pump 
and the discharge line remains full 
of water, a small by-pass around the 
valve permits using the water in the 
discharge line to re-prime the pump 
if the foot valve has leaked. In prim- 
ing a pump equipped with a foot 
valve, provision has to be made so all 


the waterways can be filled and the. 


: DISCHARGE ~ 
DISCHARGE - ~AIR VALVE PRIMER TO SEWER 
PRIMER TO SEWER = 
OR TANK os 
7 ; ~ 
Pen IMP TO PRIMER SUCTION 


SUMP TO PRIMER 





SUMP TO PRIMER 


FLoar SwiTcte 








' 
"SUCTION - 
! 


~- 
Seles nek dete 






PRIMER TO PUMP 


Sucrion TANK ¢. 


es SUMP Pir 





‘ 
i] 
' 
t. 
4 


New, 


~ 
~ - 
Oe se ae mae oe eae ee 








does, thus subjecting the foot valve 
to the static discharge pressure. On 
a system where the water can drain 
out of the pump through the dis- 
charge line when the pump is shut 
down, it is necessary to have a dis- 
charge gate valve, which must be 
closed when the pump is to be 
stopped and opened after it is started. 


Priming Chambers 

A priming chamber in its simplest 
form is a tank with an outlet at its 
bottom at the same level as the pump 
suction nozzle and directly connected 
to it and with an inlet located at the 
top of the tank to which the suction 
line is connected as illustrated in 
Fig. 3. The size of the tank must be 
such that the volume contained be- 
tween the top of the outlet and the 
bottom of the inlet is roughly 3 times 
the volume of the suction pipe. With 
a priming chamber, leakage of air 
while the pump is shut down: may 
cause the liquid in the suction line to 
leak out but the liquid in the tank 
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Fig. 4. Installation of a commercial priming tank, showing method of operation. (Valve & Primer Corp.) 


A (Left}—Priming tank in use with pump 


chamber. 
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running. When pump starts, 

it draws liquid from lower chamber, discharges it through upper 
Withdrawal of liquid from lower chamber causes al 

vacuum in chamber, hence liquid in sump or well flows into 
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and thence to pump. 
stopped. When pump stops, liquid from upper chamber runs back into 
and into lower chamber, 
g the pump always ready for starting 


B (Right)—Priming tank in use with pump 
by gravity, thus refilling them and 
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Section of a steam jet primer 
(Schutte & Koerting Co.) 


Fig. 5. 


below the suction inlet cannot run 
back to the supply. If the centrifugal 
pump is then started, it will pump 
this entrapped liquid out of the cham- 
ber, creating a vacuum in the tank 
and the atmospheric pressure on the 
supply will force the liquid up the 
suction line into the priming chamber. 
Certain precautions must be taken 
in the design to prevent vortexing at 
the outlet of the chamber and to pre- 
vent syphoning when the unit is shut 
down. Except in special cases, it is 
more advantageous to buy a commer- 
cial priming chamber with proper 
automatic vents and other features, 
than for the user to attempt to make 
his own design. The use of priming 
chambers is restricted, because of 
their size, to relatively small pumps. 
Figure 4 shows a well known design 
of priming chamber with automatic 
features which makes it more satis- 
factory for most installations than 
the simple tank shown in Fig. 3. 
Types of Vacuum Devices Used 
For systems in which pumps are 
primed by evacuating the air, practi- 
‘cally every commercially made 
vacuum producing device can be em- 
ployed. Formerly water and steam 
jet primers were applied widely, but 
with the increase in the use of elec- 
tricity as a source of power, motor 
driven vacuum pumps have become 





vi 





PRIMING EJECTOR 
STEAM, AIR OR 


WATER SUPPLY TO WASTE 

























Fig. 6. Arrangement for 


popular. The wet-type vacuum pumps 
are most favored for manually-con- 
trolled electrically-driven units, be- 
cause no damage will result if slugs 
of water are carried over into the 
vacuum pump. When dry-vacuum 
pumps are employed, some protective 
device must be interposed between 
the centrifugal pump and the vacuum 
pump so that water cannot get into 
the vacuum pump. The dry vacuum 
pump is used extensively for “central 
priming systems.” 
Ejectors 

Priming ejectors work on the jet 
principle using steam, compressed 
air, or water as the operating me- 
dium. In the case of steam or com- 
pressed air, the steam or air is dis- 
charged at high velocity into the 
throat of a venturi tube carrying with 
it some of the surrounding air and 
forcing the combined mixture out of 
the tail piece of the venturi. See 
Fig. 5. A high vacuum can be pro- 
duced by both steam and water eject- 
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Fig. 7. 
Engrg. Co.) 


View of a partially disassembled Nash pump (Nash 





priming with an ejector 


ors. Water ejectors are constructed 
like steam ejectors except that when 
the actuating water pressure is low, 
multi-jet nozzles are used. 

A typical hook-up for priming with 
an ejector is shown in Fig. 6. Valve 
Vi is opened to start the ejector and 
then Valve Vz is opened. When all 
the air has been exhausted, water 
will be pulled over and will be dis- 
charged by the ejector. When this 
occurs the pump is primed and valves 
Vz and Vi are closed in that order. 

An ejector can be use for a number 
of pumps if connected to a header to 
which the individual pumps are 
vented through isolating valves. 

Dry and Wet Vacuum Pumps 

Dry vacuum pumps, which are 
made both in the reciprocating and 
rotary type, are designs which cannot 
handle mixtures of air and water. 
When used on priming systems, the 
system has to be arranged so no 
liquid can get to the vacuum pump. 

Any rotary, rotative or reciprocat- 
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‘Fig. 8. Diagram showing principle of operation of Nash pump 


(Nash Engrg. Co.) 
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Fig. 9. Nash priming pump with sealing 
liquid reservoir base (Nash Engrg. Co.) 


ing pump that can handle air or a 
mixture of air and water is classified 
as a wet vacuum pump. The most 
common type used in priming sys- 
tems is the Nash Hytor pump shown 
in Figs. 7 and 8. The Nash vacuum 
pump is a centrifugal displacement 
type of pump consisting of a round, 
multi-blade rotor revolving freely in 
an elliptical casing partially filled 
with liquid. The curved rotor blades 
project radially from the hub and 
form, with the side shrouds, a series 
of pockets and buckets around the 
periphery. 

The rotor revolves at a speed high 
enough to throw the liquid out from 
the center by centrifugal force, re- 
sulting in a solid ring of liquid re- 
volving in the casing at the same 
speed as the rotor, but following the 
elliptical shape of the casing. It will 
be seen that this alternately forces 
the liquid to enter and recede from 
the buckets in the rotor at high ve- 
locity. 

Referring to Fig. 8 and following 
through a complete cycle of opera- 
tion in a given chamber, we start at 
point A with the chamber (3) full of 
liquid. The liquid, due to centrifugal 
., force, follows the casing, withdraws 
from the rotor, and pulls air in 
through the inlet port, connected with 
the pump inlet. At (4) the liquid 
has been thrown outward from the 
chamber in the rotor and has been 
replaced with air or gas. As rotation 
continues, the converging wall (5) of 
the casing forces the liquid back into 
the rotor chamber, compressing the 
air trapped in the chamber and forc- 
ing it out through the discharge port, 
connected with the pump discharge. 
The rotor chamber is now full of 
liquid and ready to repeat the cycle. 
The cycle takes place twice in each 
revolution. 

If a solid stream of water comes 
to this pump in place of air or an 
air and water mixture, the pump will 
not be damaged, but will require 
more power to drive. For this reason, 
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Fig. 10. Portable 
pumping unit with 
hand primer (Worth- 
ington Pump & 
. Machy. Corp.) . 


in automatic priming systems using 
this type of vacuum pump, a separat- 
ing chamber or trap is provided so 
the water will not reach the pump. 
Sealing Water Supply 

Water needed for sealing a wet 
vacuum pump can be supplied from 
a source under pressure, for instance, 
from a city water supply or from 
some adjacent tank. When water is 
taken from a pressure supply, the 
amount of the flow is regulated by 
a throttle valve, while the flow is 
controlled by some separate shut-off 
valve so the adjustment of the throttle 
valve need not be disturbed. The shut- 
off valve can be manually or solenoid 
operated. In the latter case, its oper- 
ation is tied into the motor control. 

If no pressure water is available or 
if it is desired to have the system 
independent, the vacuum pump can 
be mounted, as shown in Fig. 9, on a 
base containing a _ reservoir ‘from 
which the sealing water is taken and 
into which the pump discharges its 
mixture of air and water. This type 
of installation is very desirable in 
locations where freezing may occur, 
for the sealing can be done with some 
anti-freeze solution. 

Hand Primers 

Hand primers formerly were quite 
commonly used to prime centrifugal 
pumps, but are seldom used in mod- 
ern practice. A hand primer is simply 
a hand-operated displacement pump 
as shown in ‘Fig. 10. A common form 
used was the old fashioned pitcher 
pump, often mounted on the priming 
connection on top of the casing with 
a shut-off valve interposed. 

Check on Tightness of Suction Line 

In some cases, a pump: which has 
been operating on a lift and which 
does not have a foot valve, will hold 
its prime when shut down for a con- 
siderable period because the suction 
line is tight and the stuffing box is in 
good condition and properly adjusted. 
Such units can be restarted as they 





are fully primed. The time in which 
a pump loses its prime is a measure 
of the tightness of the suction line 
and the condition of the stuffing box. 
If a pump loses its prime quickly, the 
suction line should be checked for 
leaks and the stuffing boxes should 
be inspected. 
(To be continued) 


Relief Valve Appli- 


cation—Correction 

ATTENTION IS CALLED to typrograph- 
ical errors which inadvertently were 
printed in the article “Relief Valve 
Application” page 130 of the Decem- 
ber, 1945, issue of Power PLANT EN- 
GINEERING. To prevent misuse of the 
formulas, it is suggested that readers 
correct their copies of the December 
issue as follows: 

Transpose the closing parenthesis 
in the formula for K appearing near 
the bottom of column three, page 130, 
so it will read: 

K = a constant equal to 
3.6 


0.000131 (1 + nai 2 P2Vz + 3600 d® 
d 


On page 132, column two, line three, 
sHould read: 
REFER TO STEP Five: P,* = 216. 
EDITOR. 


FIBER REED FURNITURE made of 
strong twisted paper is sized with 
animal glue. This protective coating 
imparts exceptional durability to 
paper. -Clothes hampers, baby car- 
riages, waste paper baskets and other 
pieces may be made from this treated 
material. 

CALCIMINE IS BASICALLY a physical 
structure held together with glue. 
The glue not only holds the powdery 
material together but will fasten a 
film of the material to a plaster sur- 
face. Animal hide glue is used in hot 
water calcimine and bone glue in 
cold water materials. 
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» ATOMICS . 


A New Section added to POWER PLANT ENGINEERING 
to cover current and forthcoming developments in atomic 
energy and related developments and applications in 


Nuclear Physics 











THE EFFECT OF THE ATOMIC BOMB 
ON OUR CIVILIZATION 


Speculation concerning the use of nuclear energy for peacetime power pur- 
poses though interesting are of secondary importance to the question of what 
we are going to do with the atomic bomb. The time we have for setting our 
house in order is short, five, ten, twenty years, it doesn’t matter. Regardless 
of whether we try to keep the principles of the atomic bomb secret or not, 
other nations will have the bomb in a short time and unless we do something 
to prevent an atomic war, all our technology leading to the peacetime use of 
nuclear energy will be of little avail; in the end it will destroy us 


by - W ae Managing Editor, Power Plant Engineering 


INCE the atomic bombs were 
dropped on Hiroshima and Naga- 
saki last August there has been much 
discussion of the application of atomic 
energy to peace time use. This is 
quite natural. The availability of 
U235 or PU239 on a mass product‘on 
basis with high but definitely reduc- 
ible costs opens interesting fields of 
speculation regarding its use for 
power purposes. In the fission of ura- 
nium we have a fuel—a fuel so enor- 
mously concentrated that all ordi- 
nary fuels are rendered insignificant 
by comparison except on the basis of 
cost. When we burn coal we obtain 
an energy release of anywhere be- 
tween 10,000 and 12,000 Btu per 
pound. In the case of uranium 235 
the energy released is about 11,400,000 
kilowatt hours (approx. 39 billions of 
Btu) for each pound of U235 split. At 
present, the price of U235 is probably 
very high. The actual production costs 
are, of course, secret. However, va- 
rious estimates have been made re- 
garding the cost of U235 to enable it 
to compete on an equal basis with 
existing fuels such as coal, oil and gas. 
These range from $52,000 per pound 
of U235 for aviation gas at 20 cents 
to $9000 per pound for coal at $6.00 
per ton. ~ 
Nuclear Power an Accomplished Fact 
As far as the possibility of a con- 
trol release of atomic energy for 
power purposes is concerned this does 


not have to be proved. It is an accom- 
plished fact. The Hanford Plant in 
Washington was not built to generate 
nuclear energy. Its purpose was to 
synthesize plutonium to make atomic 
bombs. The production of heat in this 
reaction was not merely incidental, it 
was a positive drawback in the pro- 
gram to make as much plutonium as 
possible. As already mentioned in 
preceding articles, the production of 
as little as one kilogram of plutonium 
per day—that is 2 2/10 pounds—re- 
sults in a heat release of around 114 
million kilowatts. When we consider 
that the ultimate power capacity of 
the Grand Coulee power development 
is around 2 million kilowatts, the 
power implications of atomic fission 
become evident. At Hanford the heat 
was wasted in heating up the Colum- 
bia River, but it is evident that it 
might just as well have been used 
to heat water in a boiler. This step 
involves only engineering technique; 
it involves no new scientific concepts. 
As to the operation of the Hanford 
Plant, it is unusually smooth running. 
Speaking before the American So- 
ciety of Mechanical Engineers on Jan- 
uary 30 in New York, Dr. John Archi- 
bald Wheeler, Associate Professor of 
Physics, Princeton University, said, 
“T have just returned this afternoon 
from the atomic energy plant of the 
Hanford Engineer Works located near 
Hanford, Washington. I have followed 


this plant from its start up on Septem- 
ber 26, 1944, over the period of the 
past 16 months and can say that the 
possibility of the controlled release of 
atomic energy is an accomplished fact. 
I can testify to you that one could 
not ask for a plant which is quieter, 
smoother running or more reliable.” 

So far as building a nuclear energy 
power plant is concerned, that can 
be done in a very short time, if we 
want to do it. The question of eco- 
nomics, of course, is another matter, 
and as indicated above, that requires 
further development in the process of 
finding new uranium deposits, further 
economies in the refining of ores, im- 
proving the technique of handling, 
and, of course, in the production of 
plutonium itself. Just now it is not 
a question of whether uranium costs 
$52,000 a pound or $9000 a pound. The 
fact remains that if we want to build 
a nuclear energy power plant, we can 
begin to design it almost at once. 

Speculations Regarding Power of 
Secondary Importance 

These speculations concerning the 
possible use of nuclear energy for 
power purposes, however interesting 
and important, do not compare with 
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Fig. 1. A view taken over Nagasaki a few moments after the atomic bomb exploded. 

This view shows how the smoke billowed upward. Driven with such volcanic-like force 

that it ascended almost in a straight line upward, the smoke did not begin to billow out 
until it had passed through cloud layers at 20,000 ft. Acme Photo 


the fundamental importance of the 
atomic bomb itself. Unless we can set 
our house in order regarding the use 
of the atomic bomb itself, it is of little 
consequence whether we can or can 
not harness nuclear energy for peace 
time use or whether it is economical 
or not so. The atomic bombs which 
were dropped on Hiroshima and Nag- 
asaki by’ our Super Fortresses de- 
stroyed everything within a radius of 
a mile or a mile and a half. Even 
from’a purely economic standpoint, 
the dropping of these bombs rendered 
TNT and all of our other high ex- 
plosives obsolete. Expensive as the 
Manhattan Project was, the achieve- 
ment of the atomic bomb vastly 
cheapened the cost of destruction. 
Whether it costs $5000 a pound or $50,- 
000 a pound U235 is now the cheapest 
explosive we have. 
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We know, however, that the ‘prog- 
ress of research will result in cheaper 
processes using more abundant ma- 
terials and less conspicuous installa- 
tions producing more powerful ex- 
plosions and more deadly rays. These 
bombs of the future may be sent by 
carriers which for all practical pur- 
poses are invisible or at least un- 
touchable. As Robert Maynard Hut- 
chins, Chancellor of the University of 
Chicago, pointed out recently’, some 
idea of the rate of increasing destruc- 
tiveness to which we may look for- 
ward may be gathered from the state- 
ment that the “improvement” if the 
word may be used in this connection, 
from the Hiroshima bomb to atomic 
explosions that would devastate the 
entire United States, is a much 
smaller improvement than that made 
this year in the development of nu- 
clear explosives. 

In 50 years we shall probably be 
able to start a chain reaction which 

21Human Events Pamphlet No. 1. Hu- 


man Events, Inc., 608 S. Dearborn St., 
Chicago, Il. 


will blow up the globe. Whether that 
would be a good thing or an unfor- 
tunate one, depends upon your point 
of view; whether you are a pessimist 
or an optimist. Even now develop- 
ment in the rate of nuclear research 
is going ahead at an enormous rate. 
Within the last few days the General 
Electric Research Laboratory has an- 
nounced a plan for producing X-rays 
of one billion volts; what this devel- 
opment may lead to nobody can tell. 
But if the history of scientific re- 
search is any criterion, it is bound to 
lead to achievements of great im- 
portance. 


Can we keep secret of the Atomic bomb? 


We cannot take refuge from these 
speculations by assuming that we 
possess secret scientific knowledge 
that will protect us. As was indicated 
in the preceding article, even with 
the information released in the Smyth 
Report, it is quite possible for any 
person with some scientific or me- 
chanical training to devise an atomic 
bomb which might work. Whatever 
secret there was about the atomic 
bomb was disclosed when the first 
bomb was dropped. The news had 
scarcely been released to the news- 
papers before thousands of people 
throughout the world knew quite 
clearly how the bomb worked. Of 
course, they did not know the exact 
mechanical details but the principle 
of the bomb was fairly well evident. 
In fact, it was evident even before 
1942. The War Department, by re- 
leasing the Smyth Report, has given 
away all that we know up to 1942 
and some of what we learned after- 
wards, and this shows other nations 
the path which they must follow to 
reach the point at which we had ar- 
rived in 1945. The discussions of 
whether other nations will be able to 
make atomic bombs and whether we 
can prevent them from doing so by 
keeping ours secret has bordered on 
the absurd. 


Dr. Irving Langmuir of the General 
Electric Company, after his recent 
visit to Russia, stated before a Con- 
gressional Committee in Washington 
that he thought Russia would be able 
to make atomic bombs in something 
around three years. In fact, he stated 
that they would probably be able to 
accumulate them faster than we 
could. It makes no difference, how- 
ever, from the standpoint of survival, 
whether Russia or any other country 
in the world can make atomic bombs 
in three years, or ten years or even 
twenty years. The important point is 
that they will be able to make atomic 
bombs in a very short time. When 
that happens, the cities and industrial 
plants of the United States will be 
open to the same destruction as that 
which befell Hiroshima and Naga- 
saki. 

Secrecy, therefore, is against our 
interests. Indeed, our secrets do not 
amount to very much. As a matter of 
fact, we never would have had the 
bomb if the work of scientists, in- 
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cluding those in enemy countries had 
not been available to us. It should be 
remembered that it was Dr. Hahn in 
Germany who made a great step for- 
ward in 1939 when he showed that or- 
dinary elements like barium, krypton 
and iodine were formed when ura- 
nium was bombarded by neutrons. At 
that time, despite the gathering clouds 
of war over Europe, there was still a 
free flow of scientific information 
across international boundaries. The 
news of Hahn’s discovery was relayed 
to the United States late in January, 
1939, by Professor Bohr and within 
a very short time the fission of ura- 
nium was demonstrated in many lab- 
oratories not only in this country, but 
throughout the world. This knowledge 
alone should make it obvious that 
despite our development of the atomic 
bomb, we shall not be able to take the 
next steps that will be required either 
in the peaceful or military use of 
atomic energy unless there is a free 
flow of scientific information through- 
out the world. Even at the present 
time it is being implied that we are 
lagging in nuclear research behind 
that of Russia. Whether this is true 
or not makes no difference. The point 
that is important is, that there should 
be an interchange of knowledge re- 
garding nuclear physics between all 
the countries of the world. We, of 
all nations, have the least to fear and 
the most to gain from the free flow 
of information because we have the 
industrial power to make the most of 
any scientific ideas that appear. 


What about the supply of uranium? 

As far as the supply of natural 
uranium in the world is concerned, 
this offers‘as little hope of keeping 
the bomb for ourselves as the idea of 
secrecy. Merely because most of us 
have never seen any uranium we must 
not assume that it is a very rare metal 





Fig. 2. (Left) A view taken at a distance 
of six miles of the explosion of the experi- 
mental atomic bomb at Alamogordo, New 
Mexico, on July 16, 1945. The bomb ex- 
ploded with a blinding flash, lighting up 
the area brighter than the brightest day- 
light. The black clouds below are clouds 
of dust sucked up from the desert by the 
upward effect of the blast 


Fig. 3. (Below) Another view of the explo- 
sion in New Mexico taken a little later 
than the one shown in Fig. 2. At the bot- 
tom white hot clouds of life destroying gas 
spread out over the horizon. Acme Photo 








inaccessible to many and expensive to 
all. Uranium is about as abundant as 
copper, but its occurrence in high- 
grade ores is not common. There is, 
however, enough uranium available to 
blow up all the cities of the world and 
with the increased demand, prospec- 
tors will redouble their efforts to find 
new deposits. It is well to remember 
that the two largest uranium deposits, 
those at Great Bear Lake in Canada 
and those in the Belgian Congo were 
discovered accidentally in the last 20 
years. Uranium has always been more 
or less of a rare metal but there never 
was any great use for it, and as a 
consequence, it has offered no incen- 
tive to prospectors to find it. Today 
the condition is entirely different. 
Overnight it has become the most val- 
uable material in the whole world and 
it is to be expected that great efforts 
will be made in every part of the 
world to find new and richer deposits. 
Cost 

Much discussion has revolved 
around the cost of the atomic bomb. 
The two billion dollars spent on the 
Manhattan Project as a whole is al- 


ways mentioned. Two billion dollars 
is a large amount of money judged by 
any standard; but still it is small com- 
pared to the cost of a war—especially 
a war such as we have just been 
through. A recent computation placed 
the cost of the war near 1400 billion 
dollars with China not included. Of 
this staggering total, more than one 
fourth was incurred by the United 
States of America. The two billion 
dollars spent for the bomb, therefore, 
is relatively insignificant compared 
to the 300 or more billions of dollars 
which we contributed to the cost of 
the war. But it must be remembered 
that under the pressure of time we 
were required to follow many simul- 
taneous courses of action many of 
which led to blind alleys. All of the 
false starts and unworkable schemes 
are well known now and other nations 
engaging in the development of atomic 
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bombs can and will profit from our 
experience. 


Only defense is net to be there 
when it goes off 
Finally, there is no defense against 
the atomic bomb. General Groves, 
who headed the Manhattan Project, 
said, “The only defense against the 
atomic bomb is not to be there when 
it goes off.” It will, however, not be 














Fig. 4. Twenty micrograms of pure plutonium 
hydroxide, produced at the Metallurgical 
Laboratory of the University of Chicago, is 
shown as a cloudlike mass at the bottom 
of a test tube. The bright green substance 
was produced from uranium with neutrons 
from the cyclotron by Dr. Glenn Seaborg 
and two assistants, B. B. Cunningham and 
L. B. Werner. Acme Photo ; 


given to us to know when or where 
it is going off. While we have de- 
fenses against airplanes carrying 
bombs, it is unlikely that airplanes in 
the ordinary sense will be used. 
Rockets will be used and these prob- 
ably will be guided to their targets 
by radio. 

In thinking of airplanes and rockets, 
however, we are displaying our tradi- 
tional tendency to conform to old 
ways of doing things. With the atomic 
bomb all notions of carriers can be 
disregarded because the cheapest and 
most effective way of blowing up an 
enemy city is to send agents into them 
in peacetime and plant bombs in stra- 
tegic locations and then detonate them 
when war is decided upon. With this 
method we need never know who the 
enemy was until it was all over and 
then it would be too late. It may 
well be, however, that in such an at- 
tack the aggressor nation might also 
have its city destroyed and it would 








be difficult to determine who won the 
war. AS a matter of fact, we have 
some difficulty now in determining 
who won the last war. 

The aggressor nation will, of course, 
at a given signal destroy the cities of 
the enemy simultaneously. The na- 
tion so attacked, however, would also 
have planted bombs in the cities of 
the aggressor nation or would have 
placed its atomic weapons in remote 
regions of its own country out of 
reach of the attacking bombs and 
thus would retaliate at once by blow- 
ing up the cities of the aggressor. In 
a short space of time, therefore, per- 
haps an hour or two the cities of both 
nations would have been completely 
destroyed. 

It may be suggested that the very 
hopelessness of this situation will pre- 
vent its realization but the course of 
history does not make this prospect 
very encouraging. The horror of war 
has never prevented wars. After each 
war it is said that the next war will be 
so horrible that nobody would want 
to start it but wars have been recur- 
ring ever since the dawn of what we 
choose to call civilization. An atomic 


war will probably be no worse as far . 


as the individual is concerned than 
previous wars, except that it will be 
faster. Instead of taking five or six 
years to kill four or five million peo- 
ple, we will kill fifty million people 
in say an hour. 

Is the situation then, utterly hope- 
less? Not entirely, and here we can 
do no better than again to turn to 
Dr. Robert Hutchins. “The only 
hope,” says Dr. Hutchins, “is to in- 
crease the rate of moral progress tre- 
mendously—to increase it beyond any- 
thing we ever dreamed of—to increase 


? Ibid. 





it to an extent which at first glance 
may seem hopeless. 

“We know that we have a certain 
amount of time before the world will 
be full of atomic bombs. We prob- 
ably have not more than five years 
before some other country has them. 
We know that the next five years will 
be used to make more and more 
deadly atomic explosives. We must 
see to it, if we can, that our ‘social 
and cultural advances for once ex- 
ceed the advances in the technology 
of destruction. The survival of man- 
kind demands a world community, a 
world government and a world state. 

“The tone and content of interna- 
tional negotiations during the next 
five years should be such as to allay 
mistrust. Everything should be done 
to remove or diminsh fear among na- 
tions and nothing should be done to 
cause or increase it. We should not 
begin to swagger because we have the 
bomb, others will have it soon. We 
should not use our temporary strength 
to bargain on minor points or to push 
other countries around. We may cre- 
ate animosity for which we shall pay 
dearly in the atomic age. We should 
take measures that will reveal our 


“good will and our eagerness to co- 


operate with other nations. We should 
take no measures which will promote 
friction or distrust. One of the meas- 
ures best calculated to allay mistrust 
would be to disclose the so-called se- 
cret of the atomic bomb. This would 
show other nations that we have no 
intention of using it. In view of the 
head start we have, in view of the 
time which would be required for 
other nations to produce atomic 
bombs even if they knew all that we 
knew about them today, the period 


(Continued on page 126) 





Fig. 5. The tiled fireplace is all that remains to mark a spot in Hiroshima where a house 
once stood. Beyond in complete ruin, result of the force of the atomic bomb. Acme Photo 
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Spraying of 


Gear Lubricants’ 


Two methods of application described—Spraying per- 
mits wider choice of lubricants—Advantages of spray- 
ing lubricants listed—Additives used for fortifying 
gear lubricants for use on bronze and babbit-to-steel 


By D. E. WHITEHEAD? 


Oye a few years ago, the ap- 
plication of lubricants to gears 
by spraying was confined to fluid 
oils. It is now possible to spray ex- 
tremely plastic greases. In general, 
lubrication of enclosed gears has 
been better engineered, through a 
greater selection of better adapted 
methods, than is the case in open 
gear types. 

There are two general types of 
spray delivery. The earliest devel- 
opment, and probably the most pop- 
ular, closely duplicates the conven- 
tional spray gun, utilizing air for 
priming the grease to the spray 
nozzle and also for the propelling or 
delivery air blast. Quite viscous 
greases are delivered to the gears 
in fully controlled spray patterns. 
The second method embodies the 
delivery of a liquefied stream of 
grease forced by air actuated me- 
chanical pressure through a con- 
trolled orifice located in the spray 
nozzle. Some compromise, however, 
is usually necessary in either of 
these methods of spray gun applica- 
tion. 

The limitations in flexibility 
ascribed to the various types of 
grease spray guns will restrict their 
general use for open gear applica- 
tion. The necessity of providing air 
outlets and the rigging, handling, 
loading, and storing of the spray 
guns causes some deliberation at- 
tending their use. 

Most of the lubricants developed 
for use in the grease spray gun are 
of the extreme pressure type. This 
means an advantage of approxi- 
mately five to seven times the pro- 
tection provided by a non-additive 
type lubricant in load carrying ca- 
pacity. The advantages of this type 
of lubricant are many, dependent to 
some extent upon the nature of the 
additives employed. Among the ad- 
vantages gained through the utiliza- 
tion of spray application and spray 
lubricants as compared to the com- 
mon practice of applying residual 
petroleum lubricants (gearshield) to 
gears by swabbing or pouring are: 





1Condensation of paper presented before 
Annual Meeting of the Pittsburgh Section, 
American Association of Iron and Steel 
Engineers, and Philadelphia Section on 
September 26 and October 6. 





*Lubrication Engineer. Carnegie-Illinois 
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1. HicH ANTI-WELD VALUE. Endur- 
ing anti-weld qualities are difficult 
to attain in spray applications. The 
long interval between lubricant re- 
plenishment coupled with the di- 
minishing film requires unusual 
quality of fortification in the lubri- 
cant additive. 

2. HiGH FILM STRENGTH, LUBRICITY, 
OR OILINESS VALUE. These factors 
would vary according to the compo- 
sition of the additives employed in 
a specific lubricant though, gener- 
ally, most of all these values and 
their respective benefits will be 
found in the leading spray gun lubri- 
cants. 

3. Goop METAL WETTING ABILITY. 
Spray gun lubricants have been de- 
veloped for maximum metal adhesie- 
ness under high rubbing pressures. 
Wetting ability and metal adhesive- 
ness are closely associated in effecting 
good thin film lubrication. 

4, FuLL PROTECTIVE VALUE WITH- 
ouT EXCESSIVE COVERAGE. Since the 
use of extreme pressure lubricants, 
incorporating chemically active thin 
film lubrication, precludes the ne- 
cessity of the functioning of a fluid 
or hydrodynamic film, excess lubri- 
cant is useless. It is initially diffi- 
cult to accustom mill lubrication 
personnel to thin film operation, but 
practice and observation rapidly sat- 
isfies any apprehension. 

5. Less RETENTION OF CONTAMI- 
NANTS UPON TOOTH SuRFACES. Heavy 
petroleum residuals or similar ma- 
terials function as binders and imbed 
abrasive materials that are reworked 
on the tooth surfaces, to their dam- 
age. Thin film lubrication holds a 
decided advantage in this regard. 

6. UNIFORM OPERATING CHARACTER- 
ISTICS INDEPENDENT OF ATMOSPHERIC 
TEMPERATURE. The thin film operat- 
ing characteristics of the spray gun 
lubricants render the film almost 
impervious to atmospheric tempera- 
ture consistency problems. 

7. REDUCED POoOwER CONSUMPTION. 
Under some conditions, operation of 
a unit lubricated with a petroleum 
residual is almost impossible until 
expensive temperature corrective 
measures have been taken. Such 
conditions ‘do not exist when thin 
film lubrication is utilized. 

8. LESS FREQUENT APPLICATION OF 
LuBRICANT. There is no advantage 
gained by maintaining a heavy or 











Fig. 1. Portable lubricant spray developed 
by Hodson Corp. 


dense application of the spray gun 
lubricant upon gear surfaces. The 
thin coating will survive for surpris- 
ingly long intervals. Reports of ac- 
tual tests show maintenance inter- 
vals from four to twenty times as 
long as equal protection afforded by 
residual petroleum lubricants. While 
initial cost of spray gun greases is 
somewhat higher than for residual 
materials, the less frequent applica- 
tions necessary permit a lower lubri- 
cation cost on the part of the spray 
gun greases, labor being a large fac- 
tor. 

Spraying may be augmented by 
other methods of applying lubricants 
that have been developed primarily 
for the spray gun. Grease spray 
guns are generally thought of as a 
portable method of applying lubri- 

(Continued on page 92) 
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Fig. 2. Diagram and part section of 
Hodson-DeVilbiss power grease spray. 
Grease reservoir is filled with lubricant 
through plug opening by means of a 
grease gun. This forces the thiocol (syn- 
thetic rubber) diaphragm to the bottom of 
reservoir. With filling plug closed com- 
pressed air at 75 to 125 psi is admitted 
beneath diaphragm in the reservoir through 
Pipe fitting at the bottom. Air is carried 
through a hose and the gun handle to a 
trigger operated valve which controls air 
pressure to a spray nozzle. Further de- 
pression of the trigger open a needle 
valve admitting grease into the air spray, 
the grease being forced out of the res- 
ervoir by the air pressure under the 
diaphragm. 
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Continuous Blowoff for Boiler Plants 


Part II is a continuation of a two part article started in the February, 
1946, issue—The flash principle and its advantages are described— 
Types of systems now in use and available to industry—Features of 
application—Pointers on selection of heat exchanger equipment 


By H., erman G. Ebert oe | doseph Thompson Sales Engineers, Cochrane Corp. 





DVANTAGES of continuous blow- 

off can be most economically 
attained through the use of equip- 
ment employing the “flash” principle. 
With this method of operation, the 
concentrated boiler water is intro- 
duced into a tank operating at any 
desired pressure lower than the boil- 
er pressure, although usually this 
pressure corresponds to that of the 
operating pressure of the feedwater 
heater in the simplest single stage 
system. Because the blowdown water 
is at a temperature corresponding to 
the pressure at which the boilers are 
operating, a reduction in the pressure 
causes “flashing” and steam is gener- 
ated at the lower pressure. This 
steam can be utilized to heat feed- 
water in an open or deaerating heater 
or can be condensed in a closed heat- 
er or flash condenser, imparting heat 
to the water at a point beyond the 
deaerating heater. This unflashed 
water is generally passed through a 
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heat exchanger, the cooling medium 
being the makeup water on its way 
to the boiler. 

The advantages of such a system 
are: 

(a) The steam resulting in flashing 
is returned to the feedwater as con- 
densate. In a well designed flash tank, 
providing controlled steam and water 
velocities and incorporating sufficient 
volume for proper separation of steam 
from water, the condensate is of high 
quality, free of carryover. The return 
of this water to the feedwater cycle 
decreases the quantity of makeup to 
be treated, as has previously been 
illustrated. 

(b) The heat exchanger is smaller 
because it handles only about 50 per 
cent of the total heat available in the 
blowoff water. 

(c) The heat exchanger operates 
under low pressure, giving greater 
assurance against leaks, tube failures, 
etc. 

(d) With a multiplicity of boilers, 
only one flash tank and one heat ex- 
changer is required, greatly simplify- 
ing the equipment and its installation. 
Furthermore, because the waste wa- 
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Fig. 5. Continuous blowoff equipment diagram of connections for condensing flashed 
steam in open heater 


changer at low pressure and from a 
single source, the flash tank, flashing 
in the exchanger and steam “ham- 
mer” is avoided. 

(e) The combination of flash tank 
and low pressure heat exchanger can 
be provided at lower cost of equip- 
ment and installation than a system 
involving a high pressure heat ex- 
changer only. 

Types of Systems Available and Their 

3 Application 

Figure 5 illustrates a simple and 
efficient continuous blowoff system 
for use in plants where additional low 
pressure steam can be used. This ar- 
rangement is applicable to the major- 
ity of steam plants, and takes full 
advantage of the flash principle and 
all of the heat and water economies 
made possible by continuous blowoff. 
It may be used with or without the 
heat exchanger. 

Figure 6 illustrates a continuous 
blowoff system for use where the sup- 
ply of low pressure steam from other 
sources is equal to, or exceeds, the 
requirements for space heating, pro- 
cess and feedwater heating. With this 
system, steam is flashed at a pressure 
above the operating pressure of the 
feedwater heater and the heat of the 
flashed steam is used to heat the 
feedwater above the temperature at 
which it leaves the feedwater heater. 
This is accomplished by means of a 
flash condenser or closed heater de- 
signed for the proper pressures. Un: 
like the system using a high pressure 
heat exchanger alone, the shell of the 
flash condenser need not be designed 
to withstand the boiler pressure, but 
needs only to withstand the design 
pressure of the flash tank, which is 
always considerably less than the 
boiler pressure. This system has the 
further advantage of water economy 
over a high pressure heat exchanger 
used above, in that the condensed 
flash steam is recovered as conden- 
sate quality feedwater. The low pres- 
sure heat exchanger will generally 
not be required, but may be used if 
circumstances warrant it. 

The system illustrated in Fig. 7 
utilizes flash steam at two or more 
pressures, by means of multiple flash 
tanks. With this arrangement prac- 
tically all of the heat in the blow- 
down is recovered and utilized at 
three or more levels according to the 
plant requirements. Such a system in- 


*All republishing rights reserved by the 
authors. 
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creases the utility of continuous blow- 
down without losing any of the ad- 
vantages. 

Another possible continuous blow- 
down arrangement is the use of a 
high pressure heat exchanger directly 
in the blowdown line. This system is 
nearly equal to the foregoing ar- 
rangements insofar as heat recovery 
and maintenance of proper boiler 
concentrations is concerned, but has 
a number of disadvantages. No water 
recovery is effected. The heat ex- 
changer must be designed for boiler 
pressures and is, therefore, expensive. 
Flashing may occur in the exchanger 
causing erosion and subsequent diffi- 
culties. All the disadvantages of han- 
dling high pressures are encountered. 
Control of blowdown from individual 
boilers is more difficult due to high 
and sometimes variable back pressure 
in the heat exchanger often necessi- 
tating the use of separate or divided 
heat exchangers. 

It is interesting to note at this 
point, that the design of continuous 
blowdown equipment is quite flexible 
and can be varied to suit almost 
every plant requirement. As an ex- 
ample of this, Fig. 8 illustrates a sys- 
tem now in successful operation in 
the large mid-western chemical plant 
of the Dow Chemical Co. Here, a 
1400 psig boiler is blown down con- 
tinuously to a 400 psig boiler which 
serves the double purpose of boiler 
and high pressure flash tank. The 
flash steam from the high pressure 
blowdown becomes a part of the 
steam generated in the 400 psig boil- 
er. A considerable water saving is 
effected at this point since the lower 
pressure boiler can operate at a high- 
er solids concentration than the 1400 
psig unit, and it is, therefore, neces- 
sary to blow from the 400 psig boiler 
only a part of the water received 
from the 1400 psig unit. The total 
blowdown from the 400 psig boiler 
now passes to a flash tank furnishing 
flash steam at 150 psig pressure, after 
which the remaining water passes to 
a 10 psig flash tank furnishing low 
pressure steam. The residue is then 
passed through a heat exchanger to 
waste. This system takes advantage 
of all of the possible benefits of effi- 
cient continuous blowdown, and, al- 
though somewhat more costly than 
most systems, its heat, water and op- 
eration economies make it an excel- 
lent investment. 

Selecting the Equipment 

In selecting equipment for a contin- 
uous blowoff system, it is highly de- 
sirable to choose that which offers 
the best engineering design and con- 
struction, as well as rational guaran- 
tees of results to be obtained. 

The most important feature of a 
flash tank is its ability to deliver flash 
steam of good quality. The tank 
should be, in effect, an efficient steam 
purifier or separator, since it receives 
steam carrying 80 to 90 per cent of 
moisture and should deliver steam of 
very good quality. Manufacturers of 
properly engineered flash tanks con- 
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Fig. 6. Diagram of connections for continuous blowoff equipment arranged for condensing 
flashed steam in a high pressure closed heater 


taining practical and efficient mois- 
ture separating means, will give defi- 
nite guarantees covering moisture 
content of the flashed steam. In 
standard designs the moisture should 
not exceed 1 percent while special 
designs can reduce this to % of 1 per 
cent. 

Flash tank accessories should in- 
clude a suitable relief valve, gage 
glass, high water level alarm switch 
and a drainage control of a design 
that is consistent with the operating 
pressure of the tank. 

Considerable thought should be 
given to the selection of heat ex- 
change equipment. For instance, it 
is possible to buy a heat exchanger 
which will cool the blowdown water 
to within a degree or two of the 
temperature of the cooling water. 
Such a heat exchanger would be very 
large in comparison to, and consid- 
erably more expensive than, one 
which would cool the blowdown to 
within 15 or 20 F of the cooling 
water temperature. 

Yet the smaller heat exchanger 
operating in a well designed continu- 
ous system will, in practically all 
cases, complete the recovery of better 
than 95 per cent of the heat of the 
blowdown. Therefore, the additional 
investment of the oversized heat ex- 
changer can be paid for only by the 
recovery of a portion of the 5 per 
cent available for recovery. In a case 
where the annual savings amount to 
$1500 per year from recovery of 95 


per cent of the heat of blowdown the 
recovery of 3 or 4 per cent more 
through an extra large and more cost- 
ly heat exchanger would result in a 
saving of but $45 to $60 per year. In 
general, therefore, it can be said that 
the most economical terminal differ- 
ence for continuous blowoff heat ex- 
changers will be in the order of 15 
to 20 F. 

Well designed heat exchangers for 
blowdown service are usually of the 
U-tube type with the cooling water 
passing through the tubes and the 
blowdown outside the tubes. Connec- 
tions and baffles are arranged ac- 
cording to the counterflow principle. 
U-tubes are preferable to straight 
tubes in that they prevent the setting 
up of thermal stresses and the conse- 
quent loosening or breaking of tubes. 
Their construction is simpler and less 
expensive. The problem of cleaning 
U-tubes is easily taken care of by 
flushing them with a 10 per cent so- 
lution of inhibited muriatic acid. 
Brushing or mechanical cleaning is 
rarely necessary. 

Passing the cooling water through 
the tubes of a blowdown heat ex- 
changer is desirable since it allows 
the exact calculation of the velocity 
of the cooling water, and permits the 
coefficient of heat transfer to be pre- 
dicted more accurately than with the 
opposite arrangement, since the trans- 
fer rate is more critical to the cool 
side than to the hot. Furthermore, 
the hard deposits sometimes formed 
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on the cooling water side of a heat 
exchanger are more readily removed 
from the inside of the tubes than from 
the outside of the closely packed tube 
bundle. 

For controlling the blowoff, a V- 


three stage flash system of continuous blowoff 


port valve designed for this service 
and equipped with a graduated dial 
has proven to be most satisfactory. 
One valve is required for each boiler. 

A blowoff sample cooler and test 
apparatus for testing the blowoff con- 
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centrations should also be included in 
the system. 

Hundreds of systems, of the types 
described, are in successful operation 
in plants throughout the country. For 
those plants not so equipped, a study 
of the possibilities of a continuous 
blowoff system adapted to the partic- 
ular conditions is in order on both 
economic and operational grounds. 


Spraying of Gear 


Lubricants 
(Continued from page 89) 

cants. It would, however, appear rea- 
sonable that small units having 
adequate grease capacity could be 
permanently affixed to certain crit- 
ical gear trains, the spray being in- 
terrupted by a time clock designed 
for the purpose. 

Definite correlation has been found 
between test block temperature, 
measurable test block wear and the 
various additives used for fortifying 
gear lubricants. These additives, 
which included lead (naphthanate and 
oleate), sulphur, (in combined 
forms), chlorine, phosphorus, para- 
tac, latex, and mica alone and in 
combination, were known to have 
value in steel-to-steel application of 
lubricant and were studied to verify 
their application in bronze and/or 
babbit-to-steel. 

The higher melting points (ASTM 
Dropping Point), higher load carry- 
ing values and smooth texture, com- 
bined with good metal adhesiveness 
characteristics, ideally suits the 
spray gun lubricant for almost any 
moderate or slow speed bronze or 
babbit-to-steel bearing application. 
Where water conditions, extreme 
temperature or speeds are encoun- 
tered, other lubricants may be bet- 
ter qualified. 
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Vars Are Cheap These Days 


The average price of capacitors for 
generating kvars near the load is less 
than one-quarter of the 1930 price, accord- 
ing to a recent report by the General 
Electric Co. Also, the margins of trans- 
mission-line and generator capacity that 
were normally available ten or more years 
ago, to supply increased loads, are now 
very much reduced, in consequence of 
economic pressures and scientific design. 
These two factors combine to make the 
strategic installation of capacitors, at 
points where they can do most good in 
cutting down conductor currents and im- 
proving voltage regulation, a major op- 
portunity for economies in the post-war 
period immediately ahead. 


It is not uncommon to find that about 
one third of the kvars supplied by the 
generators in power stations are lost be- 
fore they reach the pay load, because of 
increased reactance voltages consequent 
on the extra current. Thus capacitors ap- 
plied at the load need only have about 
two-thirds of the kvar capacity that would 
be required in the generator. To meet this 
situation the operator must have full con- 
trol of the sources and paths of the flow 
of vars, throughout the power system. 
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The Function of the Evaporator in 
Practical Refrigeration* 
By George , | 


The importance of the evaporator .. . Its simplicity 
. .. Heat transfer, in theory and in practice .. . Desir- 
able qualities in an evaporator ... Rules of thumb 
for estimating or checking refrigeration equipment 


HE EVAPORATOR has the ap- 

pearance of being one of the sim- 
plest pieces of equipment in a refrig- 
eration system. In many instances it 
is only a group of parallel pipes made 
to form a continuous hollow circuit 
by U-bend connections at the ends. 
In other instances it is a cylindrical 
vessel through which numerous tubes 
run longitudinally. Even in its most 
complex design it is only a mass of 
tubes or pipes, with or without fins, 
enclosed in a case with a fan or 
blower. It is so simple that the poor- 
est mechanic or pipefitter can make 
one. 

Yet the evaporator is not only one 
of the four most important pieces of 
equipment in the refrigerant circuit; 
it is the only absolutely indispensable 
piece of equipment, excepting only 
the refrigerant itself. It is the one 
piece of equipment which can oper- 
ate alone, and for which there can be 
no substitution. 

An analysis of just any refrigera- 
tion system will show why this is so. 
For example, suppose that an un- 


*All re-publication rights reserved by 
the author. 





Fig. 1. 

rators exposed to heat transfer by radia- 

tion from the load. Due to accumulations 

of frost, the white color of which reflects 

radiant energy, the absorption of heat by 

the evaporator by this method is none too 
successful 


Typical direct expansion evapo- 
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limited source of liquid ammonia, 
or other liquid refrigerant, should 
be found in nature, or that a 
very cheap method of making it could 
be invented. Such liquid refrigerant 
could then be shipped in pressure 
cylinders to ice plants, cold stores, 
etc., just as they are done when 
charging existing refrigeration sys- 
tems today. The cylinders could be 
set inside the compartments or brine 
tanks to be cooled, and the valves 
opened. The small amount of vapor 
under pressure in the cylinders would 
escape, and the liquid would begin to 
boil at the lower pressure. The tem- 
perature of the liquid would fall, and 
it would begin to absorb heat from 
its warmer surroundings. Each cyl- 
inder would become an evaporator 
and cool the space and objects 
about it. 

Should such a cheap and unlimited 
supply of liquid refrigerant become 
available, much standard refrigera- 
tion equipment could well be 
scrapped. Only the evaporative sys- 
tem—expansion valve, evaporator and 
return line, or vent—would remain. 
In many instances the regulatory of- 
fice of the expansion valve would not 
be needed. And unless the vapor of 
the refrigerant were obnoxious or 
otherwise undesirable in the cooled 
compartment, the return line for car- 
rying away the vapor might also be 
dispensed with. 


Theoretical and Practical Aspects of Heat 
Transfer 

The most practical known method 
of transferring heat from one fluid 
to another is to pass them over op- 
posite sides of a thin metal wall. Re- 
gardless of how much heat each of 
the fluids contains, or in what form 
it is, heat will flow from the one hav- 
ing the higher temperature to the 
one having the lower temperature. 
To keep up a continuous heat ex- 
change, it is necessary to circulate 
one or both of the fluids by mechan- 
ical means. Thus an original cold 
fluid which has absorbed heat through 
the metal wall must be moved away, 
and a fresh supply of the same cold 
fluid brought into eontact with it. 
Likewise, the warm fluid which has 
been cooled must be removed by 
gravity or mechanical circulation, and 
a fresh supply of warm fluid brought 
into contact with the metal wall. In 
general, the more rapid the two fluids 


are circulated over the metal surface, 
the quicker the warm fluid will be 
cooled and the cool fluid warmed. 

Other factors influence heat trans- 
fer, however. Thickness of the wall 
is one factor directly affecting heat 
exchange. The material of which the 
wall is made is another. The internal 
thermal conductivity of metals varies 
widely. In round numbers, one square 
foot of a copper wall one inch thick 
will permit 2,000 Btu per hour per 
degree difference in temperature to 
pass through it; aluminum will per- 
mit but 1,000 Btu per hour per degree 
to pass through a one-inch thick wall, 
while steel will permit but 500 Btu to 
pass. To reduce these values to wall 
thicknesses of 1/8 in. and 1/16 in. 
found in practice, multiply them by 
8 and 16 respectively. 

It will be found in practice that no 
steel tube of % in. wall thickness will 
pass 500 x 8, or 4,000 Btu per hour 





Fig. 2. Frost heavy enough to close the 
spaces between the pipes stops air circu- 
lation, and therefore checks evaporation. 
Such an accumulation of frost on evapo- 
rators is accompanied by a gradual drop 
in suction pressure, reduction in superheat 
at the return valves, warming up of the 
coolers and increased running time of the 
compressors 


per degree difference in temperature. 
This is because much of the resistance 
to heat transfer is to be found in the 
condition, texture, and even color of 
the wall, to the physical state of the 
two fluids exchanging their heat, to 
the presence of foreign substances on 
the walls, and so on. 

Characteristics of a Good Evaporator 

An evaporator for a liquid refrig- 
erant must possess a number of qual- 
ities. It must present enough surface 
in a wall that is thin enough to pass 
the heat without excessive resistance, 
yet be strong enough to hold the re- 
frigerant under pressure. The walls 
must be clean, yet not subject to 
chemical attack or corrosion by the 
refrigerant. It must permit circula- 
tion of the refrigerant and of the 
fluid to be cooled. And it must be 
properly located. 

In some designs of evaporators, 
some heat reaches the external sur- 
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Fig. 3. All oil put into the compressors 
should be measured and accounted for 
by an equal amount of refuse oi] blown 
out of the various oil traps of the system 


face of the pipes by radiation (Fig. 1) 
directly from the goods to be cooled. 
Such evaporators can be used only 
where the secondary fluid is air, and 
where they are’ continuously below 
frost temperature (32 F). Otherwise, 
melting of the frost from the pipes 
would damage goods in storage. An 
evaporator used for cooling brine 
cannot, of course, be exposed to heat 
absorption by radiation. 

In most evaporators, however, the 
quantity of heat reaching the transfer 
surface by direct radiation is small. 
Most of it is brought to the evapo- 
rator by that form of heat movement 
called convection, or carrying by the 
secondary fluid. In ice making and 
other indirect expansion systems, the 
secondary fluid is brine. In so-called 
direct expansion systems the second- 
ary fluid is air. In practice, convec- 
tion is nothing more than pumping, 
blowing, or otherwise circulating, or 
permitting to circulate, the heat laden 
fluid over the heat transfer surface. 

A piece of 1% in. pipe 3 ft long 
exposes approximately 1 sq-ft of heat 
transfer surface. If this unit of heat 
transfer surface is on a direct expan- 
sion evaporator heavily covered with 
frost, as in Fig. 2, and dependent 
upon natural circulation of air to 
bring heat to it, it may possibly ab- 
sorb 1 Btu per hour per degree dif- 
ference in temperature between the 
air and a mixture of ammonia liquid 
and ammonia vapor in turbulent cir- 
culation in the evaporator. Transfer 
of this 1 Btu per hour per degree per 
square foot would be from air cooling 
to liquid boiling at constant tempera- 
ture, and with air circulating at ap- 
proximately 100 ft per minute. 

Due to its white color, frost re- 
flects and does not permit radiant 
heat to be readily absorbed by the 
evaporator. Frost also has a pro- 
nounced insulating effect. If the 
heavy coating shown in Fig. 2, which 


March 


has become thick enough to prevent 
air circulation between the pipes, 
were removed so that dark, rough 
pipe surface would be exposed to the 
air, heat would be transferred much 
more readily. The increase would be 
due to removal of the insulating ef- 
fect of the frost, to the change in 
color to permit more heat absorption 
by radiation and to the more rapid 
circulation of air brought about by 
increased cooling effect of the first 
two factors. Every operator of a di- 
rect expansion system is aware of 
the rapidity with which a freshly de- 
frosted evaporator can lower the tem- 
perature of the cooler in which it is 
located. 

In the above instance it must not 
be assumed that each 3 ft length of 
1% in. pipe absorbs the same quan- 
tity of heat simply because it has the 
same amount of transfer surface. A 
3 ft length of pipe near the expansion 
valve of some evaporators may ob- 
sorb a hundred times as much heat as 
the same unit length near the return 
pipe. This is especially likely to be 
the case where an evaporator is not 
worked at capacity, and the vapor 
leaving the evaporator is at a much 
higher temperature than that indi- 
cated on the suction pressure gage. 


Whether an evaporator receives its 
heat by conduction from a solid, as 
in rare installations, by direct radia- 
tion, from the air, or from brine or 
other fluid, the rate of heat arrival 
may be assumed to be constant over 
any short period of time. If the sec- 
ondary fluid moves at right angles to 
the flow of the refrigerant, the same 
quantity of heat probably reaches one 
unit of transfer surface as another. 
Any rapid variation in the rate of 
evaporation therefore must be attrib- 
uted to the refrigerant, its pressure, 
rate of flow, etc. 

Rules of Thumb 

At pressures of 15 psi suction and 
150 psi discharge approximately 4 cu 
ft of saturated ammonia vapor must 
be pumped per minute to produce 1 
ton of refrigeration in 24 hours. 
Should the suction pressure fall to 
10 psi, while the discharge pressure 
remained at 150 psi, approximately 
4.75 cu ft of vapor would have to be 
pumped to produce 1 ton of refrigera- 
tion. At 20 psi 3.33 cu ft would be 
pumped per ton, while at 25 psi only 
3 cu ft would be necessary. 

These round figures are rules of 
thumb which the operator should re- 
member, as they are useful in esti- 
mating or checking the performance 
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of refrigeration equipment. For ex- 
ample, if a direct expansion evapo- 
rator made of 500 ft of 1% in. pipe 
produces 1 ton of refrigeration at suc- 
tion and discharge pressures of 15 
psi and 150 psi gage, respectively, 4 
cu ft of vapor must leave the evapo- 
rator each minute. This is 4 < 1728, 
or 6,912 cu in. per minute. Since pipe 
1% in. in diameter contains a volume 
of 1 cu in. per linear inch, the vapor 
must leave the last evaporator pipe 
at the rate of 6,912 in. per minute. 
Dividing 6,912 by 12 equals 576 ft 
per minute, or 9.6 ft per second. 

If the vapor leaving the evaporator 
is superheated, that is, at a tempera- 
ture higher than that indicated by the 
suction gage, the velocity will be 
greater. The figures calculated per- 
tain to the final velocity of the satu- 
rated vapor, not the average velocity. 
The flow of vapor begins with an 
initial velocity at the expansion valve 
and increases more or less steadily 
as evaporation adds to the quantity 
of vapor flowing in the continuous 
hollow circuit of uniform diameter. 

The initial velocity of the refriger- 
ant entering the evaporator at the 
expansion valve is zero only when the 
liquid entering the expansion valve 
has been subcooled to the tempera- 
ture of the liquid leaving the expan- 
sion valve. If the liquid upstream 
from the valve is above the tempera- 
ture of the liquid after it has ex- 
panded through the valve, some of 
the liquid will absorb heat and flash 
into vapor as it passes through the 
valve orifice. This gives the refriger- 
ant an initial velocity directly pro- 
portional to the final velocity of the 
saturated vapor leaving the evapo- 
rator. 

This initial velocity can be deter- 
mined from the tables of the proper- 
ties of ammonia as follows: 

Heat of the liquid at 150 psi gage 
is 137 Btu. 

Heat of the liquid at 15 psi gage 
is 42 Btu. : 

Difference is 95 Btu. This 95 Btu 
would join with a part of the liquid 


Fig. 4. Two-level evaporator, 
with bottom inlet, top outlet, 
fed with thermoexpansion 
valve. In normal operation 
bottom layer of pipes are 
evaporating, top (dotted) for 
superheating. Coldest point is 
at M. if pressure drop is ap- 
preciable. I is the inlet 
through the thermal valve, O 
is the outlet to the compres- 
sor. A 3 psi drop through the 
evaporator is assumed 


(150 P81) 


to form a vapor as the pressure fell 
through the valve orifice. This would 
cause an initial velocity far above 
zero, and determined by ratio as fol- 
lows: 

Latent heat of ammonia at 15 psi 
is 569 Btu. 

Heat of the liquid forming flash 
evaporation is 95 Btu. 

Therefore final velocity is to the 
initial velocity as final quantity of 
vapor to the initial quantity of vapor, 
or 576 — X = 569 + 95, or 576 « 95 
divided by 569 equals 96. X, or initial 
velocity, equals 96 ft per minute. 

The foregoing calculations ignore 
the presence of liquid, and the resist- 
ance to flow it offers. They are given 
to show that there is an appreciable 
initial velocity of the vapor having a 
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force directly proportional to the heat 
of the liquid above the evaporating 
temperature. 

Since the rate of heat absorption 
is proportional to the rate of flow of 
the fluids over the transfer surface, 
it may be noted that the first pipes 
of an evaporator do not carry the 
heat load it at first thought appears 
they should. Only in evaporators 
having the entire inner walls of .the 
first pipes wetted with liquid of the 
refrigerant, while the last pipes are 
dry and superheated, is it possible for 
the first tubes to carry the load. If 
the vapor leaving the evaporator is 
saturated and wet, and if there is an 
appreciable pressure drop through 
the evaporator, the last pipe may ab- 
sorb several times as much heat as 
the first, other conditions being the 
same across the evaporator. 


Frost and Its Removal 

Derived from the moisture in the 
air. and due to air change, water on 
the floor, wet goods, high tempera- 
ture (relative) of wet goods, breath- 
ing of workmen, low evaporator pres- 
sure, continuous operation, low cooler 
temperature and many other factors, 
frost accumulates on the. pipes of 
most direct expansion evaporators. 
To maintain efficient heat absorption, 
it must be periodically removed. 

This is done by manual scraping, 
by melting with water, by sprinkling 
with salt or a brine, or by other 
means. If the room is above 32 F, 
and if a few degrees rise in tempera- 
ture is not objectionable, a simple and 
easy way to defrost is to cut the 
evaporator off and let the frost melt. 

While effective, these methods of 
defrosting are crude and inefficient. 
The simplest method of removing 
frost from direct expansion evapo- 
rators is by use of the hot vapor of 
the refrigerant drawn from the con- 
denser. The evaporator to be de- 
frosted is pumped down, other evapo- 
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Fig. 5. Cross-section of a two-level, bottom fed direct expansion evaporator. Due to the 

pressure drop, coldest pipe would be last one near the riser U. At 15 psi suction pres- 

sure at E, pressure drop through length of the evaporator might reduce suction pressure 

at R to 11 psi. In this case, coldest pipes would be those in which evaporation was 

ceasing. This would also be the area of greatest velocity increase. Velocity increase 

would be slight in superheating coils, and be due only to expansion with tempera- 
ture rise 
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Fig. 6. When the pumpdown is complete 
and the condenser as warm as is safe, the 
compressor is stopped. Oil gage valves 
are closed to protect glass and seals. 
(G.G). Water as warm as possible (100 F) 
is kept running over the condenser as by- 
pass and pumpout valves, B and P are 
opened to permit hot vapor from the con- 
denser to flow into the evaporators 


rators cut off at the return valve and 
the quantity of water to the con- 
denser reduced to increase the tem- 
perature, pressure and quantity of 
refrigerant vapor in that vessel. 
Opening the cooler door for a few 
minutes to raise the temperature of 
the evaporator metal and frost to 
32 F is helpful in cases where the 
room is kept at a temperature below 
this point. 

When ‘the pumpdown has reached 
zero pressure the compressor is 
stopped, and pumpout and by-pass 
valves on the manifold immediately 
opened. Hot vapor flows at once back 
through the hot gas line and into the 
evaporator. If the evaporative system 
has recently been tested at 150 psi, 
suction gage pressure may be permit- 
ted to rise to 100 psi, but no further. 
This allows a factor of safety of 114. 
After standing at this pressure ten 
to fifteen minutes, the frost, unless 
very heavy, may be easily knocked 
off. 





ON THE AVERAGE, it costs more to 
distribute goods in the United States 
than it does to make them, according 
to the Twentieth Century Fund’s 
survey Does Distribution Cost Too 
Much? Fifty-nine cents of your dol- 
lar pays for distribution, forty-one 
cents for production. 

* * * 


FIBER PEG MATERIAL made with ani- 
mal glue is now used for fasteners 
in the manufacture of shoes. The 
fiber which is lighter than steel is 
specified by the Quartermaster Corps 
for governmental shoes. It is also 
used in safety and work shoes today. 


How Shall We 
Manage “Safety”? 


By Stanley F. Spence 





This short but interesting discus- 
sion calls attention to an aspect of 
“safety” that is not often given seri- 
ous consideration. It points out the 
fact that we cannot blindly follow 
certain rules in regard to safety and 
prevent accidents. Unless such rules 
are followed with “intelligence,” un- 
less we thoroughly understand what 
we are attempting to accomplish by 
the establishment of safety codes and 
safety provisions all the rules and 
codes in the world will not stop acci- 
dents. Mr. Spence, the author of this 
article is a graduate electrical engi- 
neer with practical experience in the 
field and with twelve years in indus- 
trial accident prevention engineer- 
ing. He is, therefore, well qualified 
to discuss this subject. 





THE TREND of industrial safety and 
the methods of its attainment, dur- 
ing the years, have been subject to 
the fashion of the period. Thirty 
years ago it began to be really under- 
stood that it should be incorporated 
in the design of plant layout and 
processes. Now, as is indicated by 
the tenor of most published magazine 
articles on “safety,” it is almost en- 
tirely a matter of education. 

It is the intention of this article 
not to disparage any of the above 
ways of thinking, but rather to sug- 
gest that industry’s attitude toward 
the subject is analogous to the olden- 
time fable of the three blind men in 
their description of the elephant. The 
reader will recall, if he reaches back 
into the memories of his childhood, 
this simple but illustrative tale: The 
first blind man touched the elephant’s 
leg and declared that the animal had 
the shape and surface texture of the 
elm tree; the second stated, upon 
feeling the outline of the animal’s 
large, flapping ear, that it greatly 
resembled an animated fan. The 
third stroked the critter’s tail, and 
proclaimed scornfully that his col- 
leagues were entirely wrong—that 
the elephant was a massive snake, 
pure and simple. . . . And none of 
them realized that the poor beast 
was a composite of the forms which, 
in his restricted area, each had ex- 
amined! 

Have you not, in your experience, 
noticed actions similar to these which 
typify these eras? 

1. The safety inspector who makes 
a careful note in his book to have a 
protruding set screw in a revolving 
shaft corrected, while standing along- 
side a boring mill operator who is 
straining to lift a one hundred-fifty 
pound casting to the bed of his ma- 
chine. 


2. The engineer who approves the 
safety features of a vapor degreaser 


and then ignores the fact that it is 
of paramount importance to have 
the operator carefully instructed in 
the proper method of using it and 
cleaning it. 

3. The “safety engineer’ who is- 
sues safety instruction cards to power 
press operators when half the presses 
are provided with improperly de- 
signed or carelessly adjusted protec- 
tive devices. 


Now let us see what manner of 
man predominates in the profession 
of accident prevention engineering 
in each of these ages, or schools of 
thought. It is clear, is it not? First, 
the pure mechanic; second, the pure 
engineer; third, the pure salesman. 
(The last sometimes terms his field 
of endeavor “human engineering.”) 


It is not suggested that there are 
definite lines of .cleavage between 
the eras described, for trends do not 
have clear lines of demarcation. 


Since there have been such di- 
vergent methods of obtaining an im- 
portant result, is it not advisable 
now to examine that goal carefully 
—to study it and to clearly define 
it? This discussion of an aim is not 
rhetorical chit-chat. It is necessary 
spade work to discover just what we 
are working for. The word “safety” 
is generally used to designate em- 
ployee well-being. But if employee 
well-being is the end result of all 
accident prevention engineering ef- 
forts, industry misses the target com- 
pletely! If we so arrange our proc- 
esses and conveying methods as to 
speed production by reducing man- 
ual handling, are, we not serving em- 
ployee well-being? If we make our 
jig and fixture designs meet the 
highest practical requirements of 
stability and ease of setup, are we 
not reducing the possibility of oper- 
ator failure and subsequent injury to 
employee, tool, or material? If we 
thoroughly train the operator in all 
of the details of his job—including 
the why as well as the how—in order 
that he will be an efficient producer, 
are we not insuring his personal 
safety along with the quality and 
quantity of his work? How then, can 
we divorce employee safety from 
production; and why should we con- 
tinue to hear of its prosecution as a 
distinct enterprise? ; 


The answer to our question might 
rest in the fable of the three blind 
men. Maybe what industry needs is 
a balanced diet of accident preven- 
tion engineering. Maybe industry 
needs less “safety men” who are 
either pure inspectors, or pure engi- 
neers, or pure salesmen; and more 
good production engineers who have 
a thorough knowledge of the ways of 
combating the circumstances which 
result in injury to workers and ma- 
terials. And maybe—just maybe—we 
need more Factory Managers who 
understand that the “safety” branch 
is necessary to complete the contour 
of the production tree, and to nour- 
ish it in its growth. 
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The Boiler Fireman’s 


By J. R. DARNELL 


Handbook 


Factors to be considered in burning gas... 
Heat value of various gases ... Types of burn- 
ers ... Burners for gas only . . . Combination 
gas and oil burners . . . Troubles encountered 


in burning gas 


Part XIX—Gas Firing 


HEN CONSIDERING GAS fir- 

ing there are several kinds of 
gas and numerous types of gas 
burners which may be available. The 
locality in which the gas is to be 
burned will to some extent, determine 
the type of burner, although there 
are several types of burners which 
may be used for any given analysis 
of gas. X 

Probably the most common kind of 
gas in use in this country is the so- 
called “city” gas or “manufactured” 
gas. Usually this is a form of en- 
riched water gas made by passing 
steam over red hot coke and enriching 
with a light oil, Natural gas is com- 
mon in many localities and in others 
it is mixed with “city” gas. Many 
industries burn producer gas, coke 
oven gas, blast furnace gas or oil 
refinery gas. 

The figures in Table I show the 
average heat value for the above 
gases. Several of these gases vary 
over a rather wide range. For ex- 
ample, the heat value of natural gas 
may vary from 900 to almost 1200 
Btu per cu ft and refinery gas from 
1400 to 1600 Btu per cu ft. Céke oven 
gas often varies from a low of about 
550 Btu per cu ft to over 1000 Btu. 


GO, ~ EXCESS AiR 


RELATIONSHIP IN FIRING 
CALIFORNIA NATURAL OAS 


DENSITY 0.0443 LO PER CU.FT AT 65°F___ 


PER EXCESS AIR 


Fig. 1. (Above) This curve may be used to determine the per cent 
of excess air for any given per cent of CO, in the flue gas when 
firing California natural gas 


Fig. 2. (Right) Per cent chimney losses for flue gas temperatures 
of 300 to 800 F may be determined by this chart when firing oil 


refinery gas 





Similar to the curves* shown in 
Part VII to determine boiler efficiency 
for solid and liquid fuels by refer- 
ence to the CO,—excess air relation- 
ship, Fig. 1 has been prepared to show 
such relationship for California natu- 
ral gas firing. Fig. 2 shows not only 
the CO,—excess air relationship in 
firing oil refinery gas but gives chim- 
ney losses for flue gas temperatures 
from 300 to 800 F. 

Prerequisites for efficient burning 
of gaseous fuels are the proper type 
of burners, proper mixing of air and 
gas and sufficient combustion space. 
Time, temperature and turbulence are 
the three all-important factors in suc- 
cessfully burning any gaseous fuel or 
combinations of gaseous, liquid and 
pulverized solid fuels. 

In localities where there appears 
to be an unlimited supply of a certain 
kind of gas—generally natural gas— 
the burners are designed to handle 
only gas, whereas in other localities 
where the supply of a gaseous fuel 
may fluctuate, combination burners 
are installed. 





*Editor’s note—After this series of arti- 
cles have been completed and compiled in 
book form, similar curves and tables will 
be prepared for all of the gaseous fuels 
mentioned in this chapter. 


. 


Burners for Gas Only 

Figure 3 shows a simple, though 
highly efficient type of burner which 
utilizes the jet action of the gas 
stream to induce or inspirate the air 
necessary for combustion. 

In Fig. 4 the burner is designed for 
small boilers of square or rectangular 
shape. Since a minimum of head 
room is required they provide the 
maximum furnace volume obtainable. 
It is ideal for natural gas. 

Figure 5 shows a burner designed 
primarily for burning high Btu re- 
finery gas. The high turbulence ob- 
tainable is shown in the cross-sec- 
tional elevation to the right. 

In Fig. 6 is shown a type of natu- 
ral draft gas burner similar to Fig. 3 
in which both primary and secondary 
air is drawn into the furnace by the 
jet action of the gas flow. 

Burners for Gas or Oil 

In certain localities where both gas 
and oil are available fluctuations in 
the price of oil may make it advan- 
tageous to burn gas for a period when 
the price of oil is high and then switch 
back to oil if oil prices drop. Figure 7 
shows a type of burner in which 
either oil or gas may be burned by 
inserting the proper fuel gun. This 
burner may be used with either forced 
or natural draft, the Btu input with 
forced draft being about 25 per cent 
greater. 


Table I 
Heat Values of Gaseous Fuels at 65 F 


Trade Name Btu 
of Gas Per Lb Per Cu Ft 

“City” 15,300 580 
Natural 21,300 940 
Oil Refinery 20,300 1,400 
Anthracite Producer 1,900 134 
Bituminous Producer 1,400 110 
Coke Oven 14,300 580 
Blast Furnace 1,200 98 


Combination Burners : 
In certain plants where high heat 
input is required, manufacturers have 
designed numerous types of burners 


FOR OIL REFINERY GAS 
DENSITY 0.069 LB. PER CU. FT. AT 65° F. 
HEAT VALUE 1400 B7.U/CU. FT. 


of 





PER CENT EXCESS AIR 
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¢ STANDARD NOZZLE ARRANGEMENT 
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Fig. 3. This is a type of gas burner with natural draft in 
which the kinetic energy of the entering gas streams inspi- 
rates the air necessary for combustion 


Fig. 4. Square or rectangular burners such as this 
one are used under small boilers to give the maxi- 
mum furnace volume obtainable 


Fig. 5. This burner is designed primarily 

for high Btu refinery gas. The enlarged 

cross-sectional elevation at the right shows 
the high turbulence obtained 


UU 


Fig. 6. This is another type of gas 
1) burner in which the air for combustion 
ae is drawn into the furnace by the inspi- 
i rating action of the gas flow. This burner 
ox provides for both primary and second- 
tid belt ary ale 
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Fig. 7. Where either oil or gas may be desirable this burner Controlling 
may be used by inserting the proper fuel gun alin natal, 4 Gas. Typees 
~ Throw 
Ort Supply, Dritted Holes 


Wide Range’ 
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6as Inlet 


Fig. 8. (Left) This is a combination oil and gas burner for natural 
draft with the air and gas premixed before firing 


Fig. 9. (Above) This combination burner for gas and oil is de- 
signed for forced draft and delivers 30,000 cu ft of gas per hour 
at 3 lb pressure 
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— Fig. 12. A perspective view of the gas ring 
RADIANT GAS Vy hy , and air shutters of the burner in Fig. 11 is 
~EurRNeR ti, i a shown here 
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Fig. 10. This HRT boiler is fired with low pressure gas burners or a combination of oil 
and gas. For low loads, oil only may be used 


SECONDARY- AIR INLET 
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PRIMARY- AIR AND 
COAL INLET 


Fig. 11. (Left) Here is a heavy duty combination gas and oil 
burner firing both fuels simultaneously or singly 


. 


Fig. 13. (Above) This is one of the latest combination burn- 
ers for gas, oil and powdered coal either singly, with two 
fuels or all three simultaneously 




















in which oil and gas may be burned 
simultaneously. There are also types 
of burners which permit the firing of 
powdered coal along with oil and gas. 
Certain types of these burners oper- 
ate with natural draft while others 
for even higher heat input, use forced 
draft which also may be preheated. 

In Fig. 8 is shown a type of burner 
using natural draft and firing pre- 
mixed air and gas. The oil burner is 
of the steam atomizing, internal mix- 
ing type. 

In contrast to the burner of Fig. 8, 
Fig. 9 shows a burner using oil and 
gas with forced draft. It delivers 
30,000 cu ft of gas per hour at 3 lb 
pressure. 

Figure 10 shows a cross-sectional 
side elevation of an HRT boiler and 
furnace provided with oil and gas 





burners, the latter being of the multi 
jet type and designed to operate on 
low pressure gas. Each burner com- 
prises a cast iron box upon the inner 
face of which are cemented refractory 
material with X shaped openings. This 
refractory material soon becomes red 
hot and accelerates combustion to 
such an extent that a short clear 
flame is produced without resorting 
to an auxiliary checker wall. 

A heavy duty combination gas and 
oil burner is shown in Fig. 11 in 
which either oil or gas may be burned 
alone or simultaneously. Gas is fired 
through a removable ring with ports 
as shown in Fig. 12. The oil burner 
is centered in the ring and is of the 
steam atomizing inside mixing type. 

Figure 13 illustrates one of the latest 
types of burners for firing gas, oil and 


powdered coal in combination or each 
fuel alone. 

Troubles Which May Be Encountered 

in Gas Firing 

Delayed combustion and resultant 
long smoky flames or localized hot 
spots are due to improper mixing of 
gas and air. Sometimes there are 
pulsations in the furnace. Such condi- 
tions may be due to improper adjust- 
ments or to inherent faults in the 
design. 

A particularly serious fault in some 
burner designs is failure to provide 
for greater velocities of the air and 
gas than the speed of flame propaga- 
tion. A flash back of the burner may 
result if the burner is faulty in this 
respect. Sometimes this condition is 
so aggravated that the burner will 
not stay lighted. As previously stated 
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the three all-important factors are 
time, turbulence and temperature in 
effecting proper ignition in the furnace 
after the gas and air have passed 
through the burner. Of course, less 
turbulence in the furnace is required, 
in most cases, if the air and gas can 
be premixed prior to entering the 
furnace. Since the speed of flame 
propagation with commercial gaseous 
fuels is low, the fireman ordinarily 
need not worry about this phase of 


the burner design. He must be sure 
that the burner is clean, that spare 
parts are readily available at all times 
and that there are no valves left open 
to admit unburned gas to the furnace. 


If a gas burner (also applies to oil 
or powdered coal), shut off the sup- 
ply valve and open the damper be- 
fore attempting to relight the burner. 
A firing torch should always be avail- 
able. 


PRACTICAL HINTS 
AND KINKS 


(6) 


Stud Removing 
Simplified 

A SELF-LOCKING jam nut is used at 
General Electric’s Erie Works to re- 


move studs without damaging the 
threads. 
















2 on We 


| STUD 
3 ANCHOR NUT 


(WY [ 


Sketch showing use of the self-locking jam 
nut 


Two standard nuts — one -slotted 
lengthwise—are backed against each 
other. The pressure of a wrench on 
the split nut binds it to the stud 
threads, providing extra friction by 
which the stud may be removed. The 
second nut is used as an anchor. 


Repairing Machine 
Lead Screws 


A QUICK and easy method of recon- 
ditioning damaged threads on lead 
screws, deformed.either by accident 
or normal wear, has been devised by 
Clifton Roberson, a maintenance man 
at General Electric’s Erie Works. 

In this method a lathe dog (4) 
clamps a V-block (2)—machined to 
hold a cutting tool (6)—to the lead 
screw nut (7). In effect the nut be- 
comes a die with a single point cut- 
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Sketch showing method of repairing lead 
screw 


ting tool when a tool bit, ground to 
fit the thread, is inserted in the V- 
block and locked with a setscrew 
(3). The tool will clean burrs and 
bumps preceding the nut, which is 
held stationary by a long lever (1), 
while the screw (5) is driven by a 
lathe. 

Since few shops are equipped to 
machine such long pieces, the usual 
procedure is to file off the deformi- 
ties. This involves considerably more 
time than the proposed method of 
repair, which can sometimes be per- 
formed without disassembling the 
screw. 


Slip-Proof Wire Puller 


AN EASILY constructed wire puller, 
devised by Carl Schreck of General 
Electric’s Schenectady Works Regu- 
lator Division, has improved the 
method of tightening locking wires. 
The puller is easier to handle and 
much safer than the conventional 
method, tightening wire with pliers, 
especially. for women who are now 
doing the job. 

A knurled, eccentric wheel % in. 
thick and % in. in diameter is the 






WIRE IN POSITION 
FOR PULLING 


Slip proof wire puller 


secret of the new device. It is 
mounted in a piece of drill-rod with 
a milled slot to accommodate both 
the wire and wheel. The wire is 
threaded into the slot and under the 
wheel which is then rolled back 
toward the handle to apply pressure 
on the wire. The grip is automati- 
cally increased as the operator pulls 
the tool to tighten the wire. 

The drill-rod is approximately 2% 
in. long of % in. stock. The shank 
end, however, is turned to a % in. 
diameter and is fitted and pinned in 
a wooden handle. The pin, knurled 
wheel, and rod should all be hard- 
ened. 


Lifting Clamp for 
Irregular Pieces 


A LIFTING CLAMP, devised in Gen- 
eral Electric’s Lynn-River Works 
Forge Division, for forgings, plate 
stock, and other irregular-shaped 
pieces, makes possible faster and 
safer handling than the conventional 
chain-sling lifting method. 

The device is approximately 12 by 
15% in, weighs about 50 Ib and will 
lift up to 1000 Ib. The clamp has an 
inverted Y-shape jaw, one side of 





Lifting Clamp for Irregular Pieces 
Left. Side elevation .of clamp lifting tur- 
bine bucket wheel. Center. Rear elevation 
showing chain assembly. Right. Side ele- 

vation of clamp lifting casting 


which is formed by a cam lever 
operated on a %-in. drill rod by.a 
%-in. lifting chain. Teeth are cut into 
both jaws, and the beveled cam lever 
automatically adjusts the clamps to 
accommodate objects with edge sizes 
from 2% to 3% in. 

Pieces being handled can be re- 
peatedly jarred against other steel - 
billets, and the clamp will retain its 
hold. As the tension is taken off the 
chain, the clamp automatically re- 
leases its hold. 


Baking Insulating 
Varnishes With 
Arc Welders 


THE BAKING of insulating varnishes 
of turbo generators stators called 
for some “on the spot” thinking for 
the electrical superintendent of 
Southwestern Cement Company. 

Scheduled maintenance called for 
the removal of the generator rotor 
and thorough cleaning by washing 
the stator winding, and after drying 
it was decided to apply a heavy seal- 
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Fig. 1. The arrangement of infra-red lamps used at each end of the generator, which, 
together with the Hobart arc welding machines (at right), maintained a temperature of 
250 F for the 12-hour baking cycle 


ing and protective film of long-life, 
flexible insulating varnish. 

Oven baking was not practical and 
equipment available for baking were 
infra-red lamps and three Hobart 
400 amp electric arc welding ma- 
chines. It was finally decided to heat 
the winding internally with direct 
current from the are welding ma- 
chines connected in parallel series 
and to heat externally with a frame- 
work of twenty-four 375 watt infra- 
red lamps focused in each end of the 
windings. . 

The generator winding was con- 
nected two parallel star and rated 
940 amp per terminal or 470 amp per 
path. It is desirable to pass current 
through the entire winding at one 





Lo 


Fig. 2. .The parallel star generator wind- 

ing. Original connections provided cables 

brought to the outside of the machine from 
the ends of each circuit of each phase 


time, and since each path of the 
star-connected generator had a rela- 
tively low resistance it was evident 
that as much of the winding as pos- 
sible should be connected in series. 
This was accomplished by opening 
up the star points on the generator 


winding and connecting all paths in 
series as shown in Fig. 3. With this 
scheme only two arc welders were 
used. The voltage was set at a low 





ARC WELDERS 





Fig. 3. Scheme of connections for placing 

the entire generator winding in series and 

for connecting to two paralleled Hobart arc 
welding machines 


value and slowly increased, allowing 
ample time for the heat in the cop- 
per to be conducted to the outer 
surfaces of the coils where it could 
be measured by a thermometer. The 
current drawn through the generator 
winding was finally set at 15 volts 
and 420 amp; and with the two 
banks of infra-red lamps at each end 
of the windings, a stable tempera- 
ture of 250 F was reached and main- 
tained for the required baking time 
of 12 hours per varnish treatment. 
A total of three: varnish coatings 
were applied to the generator wind- 
ing by flooding with an air syphon 
gun, each treatment being followed 
by a 12 hour bake. 




















“Oh, it's you—I thought it was a leak in the chimney flue again!” 
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HOIST HOOKS — 
Old and New 


By ALEXANDER MacPHEDRON 
Naval Architect, Asst. Director, U. S. Maritime Commission 


The hook is one of man’s most 
useful devices and one of the most 
ancient. Man’s own fingers are the 
most primitive form of the device. 
A hook still remains a hook, how- 
ever, and, in general, little develop- 
ment has taken place. Simple it is in 
principle and appearance, yet an in- 
tricate calculation is required to 
mathematically design for a given 
load. 

A hook is primarily designed so 
that the load is taken on the geo- 
metrical center as in Fig. 1. 


FIG. I 


While the load is thus imposed, the 
hook is in stable equilibrium, but 
when the load is displaced from any 
cause toward the opening such as by 
deflection, sway, or impact there is 
a great change in the situation. This 
action is shown in Fig. 2. 


FIG.2 


The stress is much intensified and 
the risk of the load jumping the hook 
is much increased. 

As an illustration of the principles 
governing the stresses on a hook let 
us suppose a hook constructed from 
plates as in Fig. 3. 











It will be noted that the hook thus 
made is of the nature of a cantilever 
suspended from a cantilever. The 
conventional cantilever has a rigidly 
fixed, built-in end but the cantilevers 
shown have a small degree of fixity, 
and little resistance, comparatively, 
against turning around their points 
of support. 

Suppose, however, we take the 
hook shown in Figure 3 and insert 
a tie, as in Fig. 4; the whole picture 
is changed. We have now, in effect, 
a beam positively supported at both 
ends, with great reduction in stress 
and an increase in stability. 














FIG.4 


This latter effect is exactly that 
provided by the ACLC* Safety Hook, 
constructed as in Fig. 5. 








o>} 


FIG.5 


These hooks are so devised that 
when the deflection point is reached 
the safety tie comes into play sup- 
porting the point of the hook and 
imparting the safety measure before 
mentioned. 

It is an ancient practice to “mouse” 
a hook, by passing several parts of 
rope around it. This is done as in 
Fig. 6. 


*American Chain Ladder Co. 


FIG.6— 





This mousing provides a measure 
of support to the hook and a pre- 
caution against the sling jumping 
the hook. At its best, however, this 
device is unsatisfactory due to vari- 
ous causes, such as stretch of the 
rope. Its application consumes time 
and it is entirely impracticable for 


-regular handling of loads, such as in 


loading and discharging cargoes. 
The ACLC Safety Hoist Hook, on 
the other hand, automatically en- 
gages and disengages as the load is 
applied and released, respectively. 
Entirely automatic and simple in 
operation it provides just as rapid 
handling and a higher degree of 
safety than the common cargo hook. 
Because of the ACLC Hook’s pat- 
ented shoulders and lip, the load is 
distributed between these two points. 
Results, wide safety margin; load 
won't shift even if the bolt shears. 
This ACLC Hook will find favor with 
progressive persons responsible for 
lifting operations and will yield divi- 
dends in the form of preventing acci- 
dents and providing ease of mind. 


Locating a Fault 
After Proving It Exists 


ONE OF THE PROBLEMS in making 
a high-voltage test of any electrical 
insulation is, having proved a weak 
spot exists, to locate exactly where 
the spot is. 

Formerly it was the practice when 
a fault was indicated to remove the 
high-voltage excitation and connect 
a_ relatively low-voltage, high-cur- 
rent transformer to burn the insula- 
tion noticeably around the fault. The 
relatively low voltage of the fault- 
burning transformer often was not 
sufficient to re-establish the are in 
the fault. In the new set developed 
by Westinghouse, a fault - burning 
transformer is connected across the 
fault immediately after the break- 
down at high voltage occurs and 
before the tiny arc initiated by the 
high voltage is extinguished. In addi- 
tion, a high-frequency arc-stabilizing 
current is used to maintain the arc 
during the current zero of the 60- 
cycle power. 

The high voltage is continuously 
adjustable from zero to 3000 volts or 
zero to 6000 volts depending on 
which range is selected. The high- 
voltage test circuit can be used with- 
out the fault-burning feature when 
desired simply by the operation of a 
two position toggle switch. 


CHINA IS LOOKING FORWARD to rapid 
postwar industrialization with the 
emphasis on heavy industries—power 
plants, chemicals, railway and high- 
way transportation, aviation and port 
facilities. Partially as a result of a 
shortage of private industrial capital 
and the absence of a vigorous indus- 
trial class, according to a Twentieth 
Century Fund publication, industriali- 
zation will proceed under state guid- 
ance and to a large extent under 
state ownership and direction. 
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INSTEAD OF JUST dropping abrasive 
grains an animal glue coated back- 
ings, one manufacturer uses electric 
charges to stand the abrasive grains 
on end, and to space them regularly. 
This process stems from the fact 
that the most efficient grains are 
twice as long as they are wide. 

* * * 

SANDPAPER IS A comparatively re- 
cent product of civilization. The first 
abrasive in sheet form was shark 
skin originally used in the 12th cen- 
tury. The Chinese, a hundred years 
later, attached powdered sea shells 
to parchment with natural gums to 
make a crude sandpaper. Later the 
Swiss used ground glass coated to a 


hide for wood finishing. Sand and - 


glass were glued to paper on a com- 
mercial scale in England about 350 
years ago and in 1825, the first sand- 
paper factory was established in this 
country, making glass coated sand- 
paper. Abrasive grains used today 
are not sand but crystolan (silicon 
carbide), alundum (aluminum oxide), 
Garalum (aluminum oxide), ‘and 
others. All of these synthetic abra- 
sives are products of the electric 
furnace and in hardness approach 
that of the diamond. With garnet, 
flint, and emery carefully sorted for 
grain sizes, and firmly anchored to 
paper, cloth, and fiber backing with 
animal glue, they come to the mar- 
ket in the form of belts, discs, and 
special shapes. 
* * * 


STRUCTURALLY, wood has the tend- 
ency to warp and check under dif- 
ferent climatic conditions. To over- 
come this, it is sawed into narrower 
strips and glued together. In this 
way, the tendency of the part to 
twist out of line is counteracted by 
the other parts glued to it. This is 
the reason tops of work benches are 
made of narrow strips glued to- 
gether rather than one solid wide 
plank. When the wood fibers are cut 
through they can only contract and 
expand over a smaller area and the 
less the distance between the cuts, 
the less contraction and expansion, 
and therefore less warping. There is 
no loss of strength either. Joints 
made with animal glue, for example, 
have a tensile strength of better than 
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5000 lb per sq in., twice as strong as 


wood itself. ‘ 


From 1902 to 1940 the capacity of 
electric generators for public sale in- 
creased about 35 times, electric out- 
put about 58 times, and the revenues 
of the power industry about 29 times, 
according to the Twentieth Century 
Fund. 


TODAY ALL COUNTRIES are planning 
to improve the economic and social 
conditions of the masses of the peo- 
ple. A Twentieth Century Fund sur- 
vey indicates that in the advanced 
industrial areas, especially the United 
States, the British Commonwealth of 
Nations and Western Europe. where 
the memories of the depression years 
are still fresh, emphasis is on “full 
employment” and “social security.” 
The USSR and the less industrially 
developed areas, for example Latin 
America, India and China, stress the 
idea of “higher living standards” 
through more production and greater 
productivity. 


* * * 


* * # 


A TWENTIETH CENTURY FUND re- 
port shows that the war has turned 
India into one of the great indus- 
trial nations of the world. The num- 
ber of industrial workers increased 
from 1,737,000 in 1938 to 2,727,000 in 
1940, roughly 57 per cent. By the 
middle of 1942, the production of 
steel had reached the’ rate of 1,250,- 
000 tons a year 

* * 

IN MAKING voltage surveys in in- 
dustrial plants, there are two gen- 
eral methods available. One em- 
ployes two voltmeters and the other 
requires only one meter. The two 
voltmeter method employs two volt- 
meters with ranges sufficient to 
measure the highest operating volt- 
age of the system. One voltmeter 
is connected to the terminals of the 
apparatus under test and the second 
is connected to the same circuit at 
branch circuit junctions and, where 
possible, to the switchboard or 
source of supply. This determines 
the drop between these points. 

Since this method requires simul- 
taneous readings some communicat- 
ing systems such as a portable tele- 
phone must be devised so that the 


” 


person in control of the test may 
record the voltage at each instru- 
ment at the same time. Both in- 
struments must be calibrated to 
read alike and any discrepancy be- 
tween them must be known and cor- 
rected. 

Graphic meters also may be used 
for recording the variations in vol- 
tage at several different points. 

With the one meter method, volt- 
age tests may be made with a single 
low reading voltmeter having long 
leads that will reach between the 
various points at which measure- 
ments must be made. This method 
is best where the voltage fluctuates 
because only one instrument is read. 
As a matter of precaution, the volt- 
meter should have a double scale 
and the maximum scale must have 
sufficient range to measure the oper- 
ating voltage of the system. 

* * s 


IN SHOWER rooms and swimming 
pools the control of athletes foot and 
other skin diseases by means of foot 
baths is troublesome and not always 
effective. A new cement flooring 
surface has been developed for this 
purpose. The surfacing material con- 
tains cupric oxychloride and the 
floor when wet releases copper ions 
which kill most of the germs. Tests 
by independent bacteriologists indi- 
cate it gives good control of bacteria 
over long periods of time. The bac- 
teria count in four hours was re- 
duced as much as 95 per cent on this 
new flooring as compared to an in- 
crease of 50 per cent during the 
same period on ordinary concrete. 

* s * 


COLLECTIVE BARGAINING contracts be- 
tween workers and employers have 
recently shown a trend toward re- 
gional and national coverage, greater 
organization of employers, and devel- 
opment of industry-wide collective 
bargaining—resulting in standardiza- 
tion of labor conditions over wider 
areas, according to the Twentieth 
Century Fund. 

* * 8 


In 1940, the Twentieth Century 
Fund says, 84 per cent of our popula- 
tion lived in electrically lighted 
houses. Of the homes wired for elec- 
tricity by the end of that year, 95 
per cent had electric irons, 63 per 
cent refrigerators, 54 per cent clocks, 
49 per cent vacuum cleaners and 35 
per cent coffee percolators. 





Tight vs. Free- 


Floating Idlers 
By J. R. Kennedy : 

SOMETIME AGO I watched the mo- 
tions of a “free-floating” or slack 
idler in a large milling establishment. 
This particular idler was in use on a 
rubber belt pulling or driving a mill, 
with gas-engine power. It consisted 
of a large pulley fastened in a wooden 
frame, which was suspended between 
two posts. The thing that amused me 
was that the idler was positioned in 
the wrong direction and was “bounc- 
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ASSEMBLING REQUIRES NO SPECIAL FITTING 

® Assembling is greatly simplified by 
Lunkenheimer precision production...parts are 
so accurately made that special fitting isn't 
necessary. 


SUPER ACCURACY IN EVERY PART 
_. LONGER SERVICE LIFE 


@ You can’t fool maintenance men on valve quality. 
They know that when a valve has a much longer than 
J average service life, that valve has superior accuracy and 
— : precision built into it from handwheel to pipe threads. 
Fig. 1 “nd = Such valves are the only kind that have ever been pro- 
Gate duced by Lunkenheimer. For over three quarters of a cen- 
tury, the Lunkenheimer quality ideal has won ever widen- 
ing acceptance until today it is a recognized tradition in 
American industry. 

Lunkenheimer quality is the balanced combination of 
many factors. Among them are finest raw materials ap- 
proved by constant testing and research...sound, ad- 
vanced design...highly skilled workmanship... absolute 

accuracy... perfect alignment of all parts. 
As an inevitable result—wherever you find Lunkenheimer 
Valves you find maintenance cost records consistently 


lower. 
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ing” under the influence of the belt 
motion instead of being “pulled” 
downward in such a manner as to 
tighten the belt. Floating idlers, ex- 
cept when held in position by a coun- 
terweight, always rest upon the slack 
side (or upper side) of a belt; and in 
general may be said to give the belt 
more pulley grip on the faces of the 
pulleys, provided the length of the 
belt is such that it is not too “tight” 
before idler pressure is applied; but 
the idler I refer to above was bounc- 
ing at each exhaust of the engine, 
causing slackness, I believe, right at 
the moment when the most power 
was being delivered. In other words, 
the belt was running “under” the 
idler (bouncing it upward) instead of 
running “against” it and sucking or 
pulling it tightly downward against 
the belt, thus tightening the latter 
when the peak of power delivery was 
reached. It was obvious that the idler 
was being improperly used and the 
effect was noticeable in the operation 
of the mill, which was running more 
or less erratically or irregularly in 
spite of sufficient engine power regu- 
larly and continuously delivered or 
transmitted to the belt but not to the 
mill because of improper idler action. 
I suggested a change which was made 
immediately, and the effect was evi- 
dent in the smooth operation of the 
mill, without further belt-bouncing 
and poor transmission of power. 

Slack or free-floating idlers prevent 
jerky starting of certain machines, 
but may permit more slipping than 
tight ones. I believe tight idlers elimi- 
nate slipping to some extent, but re- 
sult in early breaking due td the belt 
absorbing “‘jerks” instead of the idler. 
It is largely a matter of choice be- 
tween wear on the inner (pulley) side 
of the belt, or actual pull and strain 
on the inner structure of the belt. On 
the other hand, efficient power trans- 
mission must be attained regardless 
of other effects. 


Protect Your Fire 
Protection 


It is evident that a fire protection system 
that fails to work when it is needed is as 
useless as no protective system at all. The 
following pointers made by the Associated 
Factory Mutual Fire Insurance Companies 
are of particular importance in keeping fire 
protection systems in operating condition in 
locations where severe cold weather pre- 
vails 


PLANT FIRE PROTECTION is of even 
more importance than usual these 
days because the shortage of building 
materials and difficulties of construc- 
tion. If a plant or a portion of a 
plant is destroyed it cannot be rebuilt 
either quickly or easily. It is neces- 
sary as never before to guard against 
freeze-ups of water tanks supplying 
fire-protection equipment in regions 
where cold weather prevails. 

The following checks and tests will 
be of help to any plant engineer in 
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making certain that his fire protec- 
tion apparatus is always in working 
order. 

Open the small test valve at the 
top of sprinkler systems. 

Tap branch lines with a hammer; 
a dull sound indicates the presence 
of ice. 

Test drips at low-points on dry- 
pipe systems to see whether conden- 
sation has collected and frozen in the 
piping. 

Test drains on sprinkler risers to 
see whether underground mains are 
clear. 

Test hydrants by striking the open 
butt with the palm of the hand—a 
hollow sound shows the hydrant is 
clear—or by lowering a small weight 
on a string into the hydrant barrel. 

Take temperature readings at 
sprinkler tank heaters or risers. On 
circulating-heater systems, grasp the 
hot-water pipe and the cold-water 
return; a noticeable difference indi- 
cates good circulation, shows there is 
no freeze-up. In doubtful cases, it 
may be necessary to climb the tank. 

In the event a check reveals that 
piping is frozen or fire system is 
crippled, there are several things to 
do. If the freeze-up is serious, ‘notify 
your insurance company; its engi- 
neers are prepared to help you with 
suggestions and remedies. 

If a sprinkler system is frozen, lay 
hose lines into the area, in readiness 
for the fire which may come at any 
time. Then shut off and drain the 
sprinkler system temporarily, open 
the ends of the sprinkler lines to 
allow for ice expansion and, if pos- 
sible, get more heat into the area. In 





severe cases, it may be necessary to 
take down some of the pipes to get 
rid of ice plugs. 

If underground mains or hydrants 
are frozen they must be thawed out. 
This can be done electrically, without 
excavating. Get in touch with your 
public water department, which quite 
likely can provide the necessary 
equipment and the proper supervision, 
which is important in handling the 
large electric current required. 

If electric thawing cannot be ar- 
ranged, it may be necessary first to 
locate the frozen section by hydrant 
flow tests and then dig down to the 
pipe and build a charcoal fire around 
it, thereby quickly melting and loos- 
ening the ice plug. Under some con- 
ditions a flexible steam hose may be 
used but has limited applications. 

Tank freeze-ups usually form a 
layer of ice across the top of the 
tank. If such a layer forms a thick, 
rigid seal and water is then drawn 
from the tank, a vacuum may be pro- 
duced under the ice which could cause 
the sides of a metal tank to collapse 
inwards. Another danger is that a 
large mass of ice may break loose 
and drop through the bottom of a 
tank, after the water is drawn out. 
To prevent a vacuum, chop a hole 
through the ice—and get the heater 
back into service as soon as possible. 

Since almost all approved fire ex- 
tinguishers are going into service with 
the army, the navy and top-priority 
war plants, no new ones may be ob- 
tained by other users for the dura- 
tion. That means that those extin- 
guishers now on your premises must 
be properly cared for to make them 
serve, 





A 5-Day, 40-Hour 


Work Schedule 
By Chas. W. Parks 

I AM ENCLOSING a 5-day, 40-hour 
week work schedule for the year 1946, 
which some of the readers of PowER 
PLANT ENGINEERING may be inter- 
ested in. This schedule has two 
minor disadvantages. One is, that a 


5 DAY, 40-HOUR 


man has to make two short change- 
overs every four weeks and the other 
is that the time between days off is 
irregular. However, the advantages 
are great enough to off-set these. The 
advantages of this schedule are that 
a man never works over five days 
without a day off and in many cases 
only three or four. One man does not 
have to do all of the relief work be- 


WORK SCHEDULE 





7-3 3-11 11-7 Off 





Days 
Mon... BOS Ba Bnxnrti s @& 9 7 4 230 A B C D 
Tues. J1 DB SB. BF Bw Be 8 5 Sao Se A 
wed. 232 © 2 Bi: aa 2 i oe 9 6 4 Ac? C B 
Ther. 38 3B BS BS 2a t-B 2B 7, 5 Ae EC OB 
Fri. 4nM 2 2 2.42 2S: hel UD Se 8 6 A Be C 
Sat. 5 2 2 3B eat. SB a a a ee 9 nf 2 Rey, .C 
Sun. 6 3 3 8-2 3O6°S ae ae 8 8 a>: ko ese D 
Mon. 7 4 4-Al 3: 2? S230. 16. ea 9 B C-D A 
Tues 8 5 5 2 DB BeBe DD 2 we Ss A ¢C D B 
Wed 9 6 6 SM faa a A BS BCS Se | Be A ae of 
Thur. 10 7 ‘4 4 2 fT 2S a Om STS ee Bs 2D C 
Fri. 11 8 8 5 3 81 °2...2 3B DD BB B nC 2D 
Sat. 12 9 9 6 igi 2.2 2S 2-2 sa. BCA D 
Sun. 13 10 10 7 5 san 2. 3S 2B ots Sc: Dp A 
won, 34-22: 2 a oe S dé... Rs 2 aie oe C.D £2 8 
Tues. 155 122 122 9 7 4 2 2: 2 we a 8 a ae) ce. 
Wed. 16 13 13 10 8 5 SHB HB BD IB C B -A D 
Tht, “at 14 i 2 9 6 1h SS Ss 2. CS Coe A.D 
Fri. 18 15 18 12 «10 7 5 2 ae te ee ee Cc Dp B A 
Sat. 2.38: 36s ik 8 6 S St 38-238 2B. ak fie: Fae paw 
Son.” 90 1.27.37. TR: 8 9 cd i ais wa aR 2 Cc DA B 
Mon. 21 18 18 1215. 138 10 8 5 2n0D0n BBS B DD 2.32 
Tues. 2B 19 19 BM 9 6 3. OF BS BM CA 8: oD 
Wed. 23 20 20 17 #15 #12 «10 7 4 re Ae ae > Pie = ae ae 
+, iar, Bb a SB a8 a 8 S= 3 <1 2B ww Do ¢. 3A 
Fri. aS. ae. 22. 19. 2 1a 9 6 -4 Nl 29 2 DAC B 
Sat. 333M i 3 6B 10 . ie 2 0 B DAC B 
Sh: WO RM -a  h~aS e E 8 6 3 Di 29 DA B ¢ 
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NIEROD 


... a Mew, easy-handling electrode that gives you 
STRONG, SOUND, MACHINABLE welds in cast iron 





g 





With the new Ni-Rod welding electrode you can repair broken or 
worn castings... remedy casting defects right in your own plant... 
or do any welding job on cast iron where strong, sound, machinable 
welds are essential. 

...and you'll have an easy time! 

For Ni-Rod has such outstanding flow characteristics that slight 
variations in manipulation of the electrode have little effect on 
weld quality. 

Already proved by extensive tests in the field, Ni-Rod offers 
these welding advantages: . 





Superior arcing characteristics 

Fine wash 

Excellent bead contour 

Easily removable slag 

Preheating not generally required 
yret Can be used on A.C. or D.C. 


Ni-Rod deposits are smooth, even, and close to the color of cast iron. 

gO Make up your mind now to order a trial 5-lb. package .. . so you 
wr can see for yourself why welders are calling Ni-Rod, “the easiest- 
handling electrode for welding cast iron.” 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N. Y. 





1-ROD 


WELDING | ELECT RODES 






NI-ROD IS DISTRIBUTED BY: 


EAGLE METALS COMPANY, Portland—Seattle 


HENDRIE & BOLTHOFF MFG. & SUPPLY CO., 
J. M. TULL METAL & SUPPLY CO., Atlanta Denver 


METAL GOODS CORPORATION, Dallas — ROBERT W. BARTRAM, Montreal 
‘ eaten tree Onan ree ALLOY METAL SALES, LTD., Toronto 
STEEL SALES CORPORATION, Chicago — J my 


Detroit—Mil k polis WILKINSON COMPANY, LTD., Vancouver 
Call or write for more intormation. 










WHITEHEAD METAL PRODUCTS COMPANY PACIFIC METALS COMPANY, LTD., Los An- 
INC., Baltimore—Boston—Buffalo—Newark geles—San Francisco 
—New York—Philadelphia—Syracuse 







WILLIAMS and COMPANY, INC., Cincinnati 
—Cleveland—Columbus—Pittsburgh 
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cause the schedule is so designed that 
a man works three weeks on regular 
shifts and then works one week re- 
lief. In this way every man has an 
equal chance. This schedule as shown 
here is printed for the week starting 
on Monday, but if your week starts 
on any other day, merely insert this 
day at the head of the days column 
and proceed downward. This will 
make the men starting the shifts on 


the day that the week starts. The 
four crews of men are designated by 
the capital letters A, B, C and D for 
which merely insert the names of 
your men instead. The first three 
columns are the shifts and the last 
column indicates the days off. A man 
can take one look at this schedule 
and determine what day he will be 
working or off at any time of the 
year. 


LETTERS ano COMMENTS 


Boiler Feed Pump 
Control 


Mr. E. Emerson 
Combustion Engineer 
March, Cambs 
England 

Dear Sir: 

The portion of your letter’ to 
PoweER PLANT ENGINEERING magazine 
for December, 1945, dealing with 
troubles experienced with ram-type 
boiler-feed pumps is interesting to the 
writer in view of similar troubles oc- 
curring on recent marine installa- 
tions. The following comments are 
offered as a result of recent expe- 
rience with two high-pressure feed 
systems. 

At least two high pressure feed sys- 
tems have been designed for mer- 
chant vessels within the past five 
years. The plants are designed for 
1200 psig and 1500 psig, respectively; 
each ship has two boilers. 

It is assumed that the trouble ex- 
perienced with ram packing is due to 
excessive pressure built up in the 
pump when the feed regulator closes. 
Possibly your feed-pump relief valves 
are called upon to operate a great 
deal for this reason, and it would not 
be surprising if you experienced trou- 
ble keeping them tight. 

A turbine-driven vertical 16-stage 
centrifugal standby pump and two 
motor-driven variable-stroke triplex- 
plunger main feed pumps were pro- 
vided for one of these ships. Consid- 
erable trouble was experienced with 
the reciprocating pump. The pump 
stroke was adjusted automatically in 
accordance with excess pressure 
(measured across the boiler water- 
level regulating valve) and had a 
range from zero to maximum stroke. 
The operators noted that the stroke 
control did not accommodate itself 
to pressure changes resulting from 
changes in feed-regulating valve po- 
sition, with the result that ram pack- 
ing and relief valves wore out rapidly. 
We believe that part of the trouble 
was due to having the feed-regulator 
and pressure-control elements pro- 
vided by separate vendors with no 
over-all responsibility for satisfactory 
operation of the feed system. Later, 
a special set of valves designed by 





1Page 120, December issue 


108 March, 


our engineering department was in- 
stalled, with some success. The oper- 
ators, however, prefer to use the 
standby turbine-driven unit. This has 
given trouble-free service for three 
years, 

As a result of the experience men- 
tioned above, for another ship we 
provided vertical 14-stage turbine- 
driven centrifugal main feed pumps 
and a motor driven constant-stroke 
triplex-pluger standby feed pump 
having a by-pass relief valve actuated 
by excess pressure. Provision is made 
for manual motor speed adjustment 
of the reciprocating pump when oper- 
ating in port at a prevailing reduced 
load. The feed system has operated 
successfully, except that the centrif- 
ugal pumps have failed several times 
due to causes not associated with the 
system. The pressure governors for 
the main pumps and the by-pass valve 
for the standby pump are of the air- 
pilot controlled type; these were pro- 
vided by the manufacturer of the 
boiler water level regulators, which 
are of the same type. 

SABIN CROCKER, JR. 


How to Take a 
Motor’s Temperature 


UNDER THE ABOVE TITLE, the article 
on page 102 of the January issue ap- 
pears as a digest from the Allis 
Chalmers “Operation and Mainte- 
nance Review.” The article suggests 
cementing an ordinary glass bulb 
thermometer to the stator iron of the 
motor by means of a felt pad which 
covers the bulb, with as much of the 
bulb as possible in contact with the 
motor. The article also explains that 
since the thermometer reading will 
always be less than the motor’s true 
temperature, arbitrary correction fac- 
tors must be added. To correct for 
poor bulb contact, 10 deg C (18 deg 
F) are added and then another 10 
deg C are also added as representing 
the approximate difference between 
the temperature of the part tested 
and the possible temperature of the 
hottest part of the motor or “hot 
spot.” 

Such procedure, no doubt, is suffi- 
ciently accurate for motor mainte- 
nance but the surprising statement in 
the article is the following: 

“Instead of a thermometer the 
maintenance man might have used a 


THERMOCOUPLE 
WIRE 
PRICK 
PUNCH 
METAL FACE 
OF STATOR 








Showing How to Install a Thermocouple 


thermocouple. The lead would then 
have been attached to the motor part 
in the same way as the thermometer 
bulb.” 

Thermocouples when properly ap- 
plied are so much more sensitive than 
thermometers than one might almost 
compare the above suggested method 
of using a thermocouple to the use of 
an alarm clock to check the revolu- 
tions of a line shaft instead of a stop 
watch which happened to be avail- 
able. 

In Part V of “The Boiler Fireman’s 
Handbook” on page 100 of the De- 
cember, 1945, issue, I described the 
use of a thermocouple and a poten- 
tiometer for reading temperature. I 
did not, however, describe a method 
of measuring the surface or near- 
surface temperature of metals. In the 
case of the stator iron of a motor, 
several thermocouples can be applied 
at any number of points but not by 
the inaccurate method described in 
the paragraph quoted above. This 
implies cementing the hot junction of 
a thermocouple to the metal surface 
in a manner similar to that of ce- 
menting the glass bulb of a ther- 
mometer to a metal. 

Instead of such a crude procedure 
the maintenance man should drill two 
holes 1/16 in. to 1/8 in. deep into the 
metal surface of the motor about 
% in. apart, at evenly spaced dis- 
tances. 

These holes should be about the 
same diameter as the thermocouple 
wire so that the ends of the thermo- 
couple wires can be snugly inserted 
in the holes. The next step is to peen 
these wires into the metal by com- 
pressing the metal surrounding the 
end of each wire by striking the 
metal about 1/16 in. away from each 
wire with a sharp pointed prick punch 
or center punch. If this is properly 
done the wire cannot be pulled out 
of the metal. The accompanying 
drawing shows how this is done. If 
5 or 6 thermocouple wires are peened 
into the metal at evenly spaced inter- 
vals around the circumference of the 
housing, and three or four on the 
ends and at the bearings, average 
temperatures may be computed as 
well as accurately determining the 
hottest spot. This procedure assures 
accurate determination of the metal 
temperature, not immediately at the 
surface but below the surface as far 
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EFFECTIVE JANUARY 1, 1946, COCHRANE FLOW 
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down as the thickness of the metal 
will permit the depth of the holes. 
Iron-constantin thermocouple wire 
for taking such readings may be of 
any gage but I would suggest using 
No. 22 B. & S. A No. 71 or 70 twist 
drill should be used. Manufacturers 
of such wire will furnish tables for 
the conversion of millivolts into either 
degrees C or F, or they will furnish 


potentiometers which read directly in 
degrees C or F. 

If any power plant maintenance 
man or other operator is unfortunate 
enough to have temperature measur- 
ing equipment calibrated in degrees 
C, he may convert to the Fahrenheit 
scale by the use of the formula: 
Degrees F = (degrees C X 1.8) + 32. 
Naperville, Illinois J. R. DARNELL 








Questions 


7 And 


Answers 








Question No. 


What Packing Should He 
Use on This Pump? 


I AM engineer in charge of a cold 
storage plant. I have an _ upright, 
steam-driven, deep-well pump. I have 
to pack the plunger of this pump 
every three months. The packing is 
of leather and the pump is drawing 
some sand. This sand is like quick- 
sand. I would like to know if there 
is some other packing I can use in- 
stead of leather. It would save me 
from packing every three months. The 
pump runs fast as the packing wears. 
We are using this pump 24 hours a 
day now. 

Pittsfield, Mass. 

Question No. 326 


Data Wanted on 
Pulverizing and Burning 
Coke Breeze 


I WOULD APPRECIATE finding out 
what other engineers are doing in the 
particular field of pulverizing metal- 
lurgical types of coke breeze for 
boiler firing. Here are some questions 
about it that I would like to have 
answered: 

1. What has been your experience 
in pulverizing coke breeze for direct 
use, without mixing with pulverized 
coal, for boiler firing ? 

2. If you fire pulverized coke breeze 
in combination with pulverized bitu- 
minous coal, in what percentage are 
the two fuels mixed? Do you use the 
same burner and, if so, what about 
primary air supply? 

3. What type of pulverizer do you 
find satisfactory for pulverizing coke 
breeze from a point of view of fine- 
ness as well as power consumption 
and operating maintenance costs? 

4. Do you fire coke breeze direct 
from the pulverizer system or deliver 
it to a bin feed system? 

5. What hourly quantity of coke 
breeze do you pulverize (alone) and 
is the operation continuous? 


J. tC. 


6. Since coke breeze is an ex- 


tremely low volatile fuel, what pro- 


cedure do you follow, when firing 
coke breeze alone, to hold stable ig- 
nition? . 

7. For successfully firing coke 
breeze, what type of special burner 
do you use? 

This is a relatively old subject and 
it seems logical to believe that some 
POWER PLANT ENGINEERING readers 
have developed some worthwhile pro- 
cedures in burning coke breeze as 
boiler fuel other than by the conven- 
tional method of the chain grate 
and/or spreader type stoker. 
Youngstown, Ohio 


Answer No. 304 


How About a Corliss 
with 3 Eccentrics? 


How About One with 
6 Eccentrics? Asks Livingston 

When I first read this question, I 
did not write a reply, for I under- 
stood that the question applied to a 
pure Corliss engine, with three eccen- 
trics operating the valve gear on each 
individual cylinder, and I had no ac- 
tual experience with such an engine. 
I surmised that the third eccentric 
had something to do with the cut-off 
which surmise proved to be correct. 

Now, if you are allowing the dis- 
cussion to become a free-for-all for 
everything with three eccentrics, you 
are going to take in a lot of engineer- 
ing territory. 

Beginning with air-compressors and 
vacuum pumps, they are quite com- 
mon (or were in the days before 
feather valves and steam-jet air- 
ejectors came into use.) 

The side-wheel ferry-boat San 
Pedro, on’ San Francisco Bay, has a 
two-cylinder, inclined, compound en- 
gine. Each cylinder has two eccen- 
trics operating a Stephenson link mo- 
tion, from which a reach-rod leads 
to a Corliss wrist-plate. From the 
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ECCENTRIC PIVOT FOR 
BELL CRANK 


Swart 


1 ECCENTRIC TO TRIP EACH 
INLET VALVE (NOTE + THIS 
ECCENTRICON CAM SHAFT BUT 
ORAWN IN CLEAR TO SHOW HOW 
IT OPERATES.) 


' pre rribbae FOR EACH INLET 
iO EXHAUST VALVE 


Sketch by Howard T. Livingston showing 

operation of poppet valve gear by 6 ec. 

centrics per cylinder—3 on each end— 

on San Francisco cable car poppet valve 
engines 


wrist-plate, four reach-rods operate 
poppet inlet and exhaust valves 
through a Sickles valve gear. A third 
eccentric trips the inlet valves, the 
point of cut-off being regulated by a 
hand-lever at the control platform. 

‘In the case of the engines with 
poppet valves operated by eccentrics 
from a cam shaft, there were four 
eccentrics to a cylinder. 

In cable car days in San Francisco, 
some of the cable power houses had 
engines with six eccentrics per cyl- 
inder. It is a number of years since I 
saw one of these engines in opera- 
tion, but I will draw a sketch of the 
valve gear as well as I can remem- 
ber it. 

Inlet and exhaust valves were oper- 
ated by eccentrics and rocker arms, 
as shown in the lower valve gear. On 
the inlet valve stem, a quadrant was 
pivoted. This quadrant was swung 
in a segment of a circle by a third 
eccentric through a hell crank. The 
pivot of the bell crank was an eccen- 
tric mounted on a shaft that could 
be rotated through an angle by a 
linkage from the governor. The ec- 
centric would raise the inlet valve 
stem by a roller on the end of the 
rocker arm lifting the are of the 
quadrant. The third eccentric would 
swing the quadrant until the roller 
slipped off the quadrant, allowing the 
valve to drop to the closed position. 
The governor, by shifting the eccen- 
tric pivot, would vary the point at 
which the inlet valve would close, 
thus controlling the point of cut-off. 

I have shown the third eccentric to 
one side of the cam-shaft to make the 
illustration clearer, but actually it is 
operated by the same cam shaft as 
the other two, and in line w:th them. 

The valves were seated by weights, 
cnd not by springs. 

: Howarp T. LIvINGSTON 
Los Angeles, Calif. 


Answer No. 312 


What Happens When Air 
and Water Meet? 


Air at Atmospheric Pressure 
Heavier Than Steam 

THE MISSING 6890 grains in this 
question is mostly the weight of the 
air itself, that is, the oxygen and 
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Foster Type 38-SV Super-Jet 
Safety Valve for pressures 
from 400 to 3000 pounds at 
temperatures up to 1000° F. 


NOTE: 

Now Foster 38-SV Safe- 
ty Valves are avail- 
able to Industry again, 
and Bulletin 25, de- 
scribing them, will be 
sent promptly on re- 
quest, 


FOSTER ENGINEERING 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES... AUTOMATIC STOP AND 4 
CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... C hy hi 
PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 


AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY vatves...siRENS 111 MONROE STREET - NEWARK 1, N. J. 
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nitrogen which we usually say com- 
prise 20 per cent and 80 per cent 
respectively of air’s composition, neg- 
lecting moisture, argon, neon, helium, 
krypton, xenon and varying small 
amounts of CO and COsz. 

Dry air consists principally of 
nitrogen and oxygen in proportions, 
by weight, of 75.45 per cent and 23.20 
per cent respectively. The balance is 
1.25 per cent, by weight, of argon 
and smaller proportions of the other 
elements named above. The propor- 
tions by volume are’ 78 per cent N., 
21 per cent O, 0.93 per cent Argon, 
0.04 per cent COz and the balance 
helium, with traces of other light 
elements. 

We seem not to be surprised that 
steam has weight, probably because 
we have it demonstrated that the 
water it comes from has weight, while 
we seldom see liquid air, which is 
heavier than water in even volumes. 
At atmospheric pressure, it takes 
about 37 cu ft of steam to weigh 1 
Ib but only about 13.5 cu ft of air. 
This is demonstrated every time you 
turn steam into a cold radiator; the 
bottom heats up last, because air has 
weight and settles to the bottom. 


Pittsburg, Kan. S. A. HADLEY, 
Asst. Engineer, Mechanical, 
Jayhawk Ordnance Works 


Remember This Is a Mixture, 
Says Moulton 


EVIDENTLY H. H. L. has lost sight 
of the fact he is dealing with a mix- 
ture of air and water vapor. 

Air at 70 F dry bulb and 70 F wet 
bulb means saturated air, that is, air 
containing all the moisture it can hold. 
The relative humidity is 100 per cent. 
Barometer 29.92 in. 

According to the hand book on air 
conditioning issued by POWER PLANT 
ENGINEERING, air under these condi- 
tions has a volume of 13.69 cubic feet 
per pound and a water content of 
0.01578 lb. Expressed in grains, this 
equals 0.01578 x 7000 or 110.46 grains 
of water. Then 1 lb of the mixture 
would contain 110.46 grains of water 
and 6889.54 grains of air, making 7000 
grains in all. 


Pittsfield, Mass. ALBERT H. MouLToN 


Answer No. 314 


Can He Use Green Bean 
Water for Boiler Feed? 


Did You Ever Clean a Bean Soup Pan? 


MyY SUGGESTION is to forget the 
possibility of using this bean water 
for boiler feeding. True, the water 
may be filtered and conditioned. but 
this will result in an increased labor 
and maintenance cost that may effect 
the savings realized from the Btus 
salvaged from the bean water. Also 
the residual, if any, that may remain 
in the feedwater forms a very stub- 
born substance to remove and when 
this pesky stuff gets into the system 
it may reduce. the efficiency greatly. 


112 


In my opinion the best thing to do 
is to look back through the pages of 
past issues of POWER PLANT ENGI- 
NEERING where you'll find quite a 
number of ways this heat may be 
reclaimed. Frequency of cleaning the 
filters and conditioner, first cost and 
depreciation of equipment, and effi- 
ciency of equipment are important 
factors to be considered. Did you 
ever clean a bean soup pan? 
Buffalo, N. Y. THOMAS B. BREEN 


Save the Heat with a Heat Exchanger 


ANY WATER that is not clear can- 
not be considered satisfactory for 
boiler feed because the color is due 
to suspended matter, part of which 
will be deposited in the boiler and 
part carried with the steam because 
of foaming, which also will be the 
result of the suspended matter. 

The three conditions that a water 
must meet to be fit for boiler feed 
are as follows: 

1. The suspended matter must be 
less than 10 ppm. In the absence of 
a turbidity indicator, this means that 
the water must be crystal clear. 

2. The pH must be 8. Not over 
9 nor under 7. 

3. The hardness must be less than 
15 ppm. 

I am aware that many boilers are 
being operated without regard to any 
of the above conditions and appar- 
ently without any trouble, but there 
can be no doubt that in the long run 
the money wasted in such boiler 
rooms is many times the cost of using 
some kind of treatment. 

Your correspondent is interested in 
clarifying the water and considering 
that this is a small plant with very 
large amount of contaminated waste 
hot water in proportion to the boiler 
feed, the most economical solution 
of the problem is to recover the heat 
of the waste water by means of a 
heat exchanger. 

If the temperature of the present 
feed water is 60 F and that of the 
waste water 200 F, the heat recovery 


possible is 140,000 Btu per 1000 lb. 


of boiler feed. The average tempera- 
ture of the feed water will be 130 F 
and the temperature difference 70 F. 
The capacity of the heat exhanger 
will be 70,000 Btu per sq ft per hr. 
which calls for a heat exhanger of 2 
sq ft per 1000 lb of boiler feedwater. 


FROM FEED PUMP To 
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Sketch by N. T. Pef shows heat exchanger 

suitable for large amounts of dirty hot waste 

water. Heat exchanger element is immersed 

in tank of ample size, either concrete or 

steel, through which waste water flows by 
gravity 


Since the waste hot water avail- 
able is dirty and in large quantities, 
the most economical arrangement 
would be to place the bundle of heat 
exchanger tubes in a large tank, 
either steel or concrete, which should 
be properly convered. Through this 
the waste hot water can flow by 
gravity to waste. The saving in fuel 
will be about 12 per cent. 
Boston, Mass. N. T. PEF 
Don’t Use It without Full Information 
from a Feedwater Expert 

WATER FROM various contact proc- 
essing operations, such as the bean 
water mentioned, should only be used 
for feedwater on the advice of an ex- 
pert chemist. My advice to R.M3S. is 
to send a sample of the water to a 
reputable laboratory for a complete 
chemical analysis and then turn this 
report over to a comeptent feedwater 
consultant for pretreating before 
feeding it to the boilers. This is the 
only safe and sure way to prevent 
trouble. The cost of the analysis and 
the advice might be cheap as com- 
pared to the trouble that could be 
caused. 


Green plants draw from the earth 
the following elements; carbon, hy- 
drogen, oxygen, phosphorus, potas- 
sium, nitrogen, sulphur, calcium, iron 
and magesium. All of these are unde- 
sirable in boiler feedwater for one 
reason or another. Just how many of 
these or how much of these are held 
in solution in the water or just what 
chemical reactions have taken place 
can only be determined by an expert 
chemist. This water may be perfectly 
harmless and then again it may be 
very dangerous. It don’t pay to take 
a chance. I believe that this water 
will cause trouble if not treated prop- 
erly. 


Baltimore, Md. Cuas. W. Parks 


Answer No. 315 


How Calculate Steam 
Flow Through Slots? 


He’s a Napier Fan 

THIS WRITER has a very high re- 
gard for Napier’s formula under the 
conditions as set forth by J.R.D. and 
believes the formula will be found 
quite satisfactory. 

The reason why the writer thinks 
so well of Napier formula is this: In 
college the professor of mechanical 
engineering gave us a “test” in which 
there was an orifice that we had 
never.seen and we knew nothing 
about its shape or size. The problem 
was to determine the size of the 
opening without seeing it, based on 
‘Napier’s formula. 

In the test, we measured the steam 
pressures on the pressure side and 
on the exhaust side and condensed 
the steam in a condenser. We weighed 
the condensate. 

Thus, referring to the formula, 
which is given by J.R.D. on page 120, 
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a 4 FLANGE AJAX Spiral Wound Gaskets are made for every operating 
. \ GASKE TS condition. Physical dimensions are established by flange 
be : design, while variable requirements, such as bolt loading 
th and compressibility are met by controHing the type of 
material used and the number of spiral wire and filler plies. 
: The AJAX method of gasket construction eliminates the 
of possibility of joint failure as a result of bolt relaxation, 
e er since the resiliency of the gasket permits it to act as an 
- expansion member. 

: YOU GET LONG-TIME SERVICE ECONOMY WITH THE AJAX "S-R” GASKET 

er AND LOCATING RING BECAUSE— 
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The AJAX steel Locating Ring accurately centers the gasket in the flange. 
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The AJAX Locating Ring acts as a gauge to control applied bolt stress at THE STORY 
point of installation. When flange bearing surfaces are drawn up tight ENIND THE 
against Ring, complete, positive seal at correct seal pressure is assured, as 
regardless of operating temperatures and pressures. Thickness of com- GASKET 
pressed gasket is always .125” + .010”. THAT 
BREATHES”’ 


The AJAX Locating Ring completely encompasses and confines the gasket 
proper, so that total, instantaneous, failure of AJAX-sealed joints is virtually 











e- impossible. : 
1e Note on this cutaway drawing, the small air 
: 4 The specified diameters of AJAX Locating Rings prevent installation of ae under each U-groove conic st 
i re are twin stri f asbestos filler 
incorrect gaskets. between vita parte thickness In the AJAX 
Gasket which cannot meet in the cente: 
cS 5 The resiliency of AJAX “S-R"” Flange Gaskets permits their re-use. — Ao wedge-like groove, Therefore @ 
in “breather-space” is preserved in the heart 
al 6 = AJAX “'S-R” Gasket construction automatically compensates for pipe line pe bey te gg 
r stresses. om Pressure variation, and to temperature 
1 inges. 
ig The AJAX Gasket expands and contracts 
mn AJAX “'S-R” Flange Gaskets assure true “‘in- pa ile ie ae nee 
tions — and retains sitive, 
1e we stalled economy”’. . . constant, trouble-free serv- - nome 
” BY 4 ice under your toughest operating conditions. The above cutaway is the AJAX S-R 
Hm S&S : Compression Gauge Flange Gasket 
_ “EES Write today for complete AJAX data to 
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1596 PIERCE AVENUE +> CAMDEN, NEW JERSEY 
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we knew W and p but we didn’t know 
a. : 

In solving for “a” this writer’s 
answer was “perfect.” So, naturally, 
he has always been a Napier “fan” 
ever since his college days. : 


Newark, N. J. 


Answer No. 316 


How Detect Contamina- 
tion of Heater Con- 
densate by Oil? 

Filter Pressures Will Detect It 

IT WOULD APPEAR possible to “rig 
up” a device that will take care of 
the situation, as follows: 

Install a good feedwater filter in 
the line—the type that employs 
“cloths” or similar devices for ab- 
sorbing the oil. Place a pressure 
gage ahead of the filter and another 
pressure gage behind it so that the 
pressure drop through the filter can 
be observed at all times. When the 
filter is clean it will be found that 
the pressure drop is slight. If oil 
accumulates in the filter cloths, a 
pressure drop will increase. 

If desired a curve can be plotted 
between time and dirtiness, based 
on the pressures, which will enable 
E.H.R. to know with surprising ex- 
actness the amount of oil in the cloths 
at any time after installation. The 
curve, then, together with the gages, 
can be made to serve as an “indica- 
tor.” 

The problem as given by E.H.R., 
though, is even simpler than the 
above. He does not want any oil to 
enter the line at all. Therefore, as 
soon as he notices the slightest in- 
crease in friction, he would know that 
a leak existed and he would take 
the necessary corrective sfeps. 
Newark, N. J. W. F. SCHAPHORST 


Use Oil Separator with Electrical 
Alarm and Controls 

THE TYPE OF OIL flowing through 
the heater is not mentioned, but, on 
the average, I think we can be safe 
in assuming: that its specific gravity 
is lower than that of condensate, so 
that it would be readily discernible at 
the top of a water glass; that its 
transparency would be less than that 
of condensate; and that its electrical 
conductivity would also be much less 
than that ‘of condensate. 

As most condensate is impure, con- 
taining ionizable gases and solid mat- 
ter, the relative electrical resistance 
across.a small gap is not too large. 
On some samples that I tested, the 
resistance across a\%-in. gap varied 
from 400 to 15,000 ohms. On various 
oil samples (not emulsified) the re- 
sistance was practically infinite. 

If the above assumptions hold true 
in E. H.’s case, then one of the fol- 
lowing schemes might solve his prob- 
lem. 

A gravity type oil separator can 
be made as illustrated in Fig. 1. The 
capacity should be several times that 


W. F. ScHAPHorst - 
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Fig. 1. Sketch by Erisman showing how oil 


- separator can be connected to show con- 


tamination of heater condensate by oil 


of the heater traps in order to insure 
a quiet flow of condensate through 
it and to provide time delay for bet- 
ter oil separation, also to prevent 
stirring up of rust-deposits, etc. 


A seal is provided so that the se- 
parator is always full of condensate. 
Since the outlet flow is from the bot- 
tom, oil will separate and rise to the 
top, where it is trapped. (I am assum- 
ing that if an oil leak occurred, the 
oil would not be agitated with the 
condensate long enough to cause 
emulsification). 

With an oil separator of this ap- 
proximate size, it should not be neces- 
sary to provide automatic closing of 
the oil and steam valves, although it 
could easily be done by using solenoid 
or motor operated valves, relay con- 
trolled from either one of the fol- 
lowing schemes. 


As shown in the drawing, Fig. 1, 
an automobile spark plug is screwed 
into the top so that the electrodes 
just extend below the overflow line 
of the seal. Seal, separator, and sight 
glass levels are kept on the same 
horizontal by means of the equalizing 
line. This line also prevents spyhon- 
ing through the seal. 


In Scheme No. 1, Fig. 2, the alarm 
is actuated when the leaking oil rises 
in the separator and displaces the 
condensate covering the electrodes, 
causing the conductivity to be so 
lowered that the flow of current is 
insufficient to keep the sensitive relay 
energized, resulting in the closing of 
its contacts and the energizing of the 
alarm. 


With condensate across the gap, 
the 110-v potential will cause a cur- 
rent of several mils to flow, which 
is sufficient to energize a_ sensitive 
type relay. Yacuum tube amplifica- 
tion could be used, allowing the use 
of lower voltage across the gap, but 
since the separator is connected to 
ground, no electrical danger is pres- 
ented to the operators. 


A copper oxide rectifier is used be- 
cause the sensitive type relay re- 
quires dc excitation. The contacts 
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SCHEME *1 


Fig. 2. Scheme No. 1 by Erisman for con- 
trolling heater oil and steam valves from 
separator — 





of the sensitive relay should match 
the energy requirements of the oper- 
ating coil of the power relay. 

By experiment, the widest gap can 
be found that will still allow enough 
current flow to operate the sensitive 
relay. The wider the gap, the less apt 
it is to foul. Frequent cleaning will 
no doubt be necessary, anyway. 

When the alarm sounds, the opera- 
tor should first check the sight glass 
to make sure that it is not caused by 
something other than oil. 


The functioning of Scheme No. 2, 
Fig. 3, depends upon the difference 
in the amount of light that will be 
passed through the oil and the con- 
densate in the sight glass and its re- 
sultant effect upon the photoelectric 
tube and its associated amplifier and 
relays. 

When oil appears at the top of the 
sight glass, the intensity of the light 
beam falling on the photo tube would 
be lowered, resulting in operation of 
the relays, causing the alarm circuit 
to be energized. 

If the oil transparency approached 
that of the condensate, the light in- 
tensity might still be less, due pos- 
sibly to a difference in refraction. 
This phase of the problem could be 
cleared up by consulting the manu- 
facturer of this type of equipment. 

The photo tube, relays, and light 
source can be purchased in unit form 
and make a cheaper and better job 
than a “home made” outfit. For that 
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_ SCHEME *2 


Fig. 3. Scheme No. 2 by Erisman for con- 
trolling heater by means of photo tube 


reason I did not include a schematic 
of the photo tube circuit. 

Frequent cleaning of the gage 
glass may be necessary to prevent 
sounding of the alarm from a dirty 
glass. 

The separator, for either scheme, 
can be reset, after an oil leak has 
been repaired, by using the top blow- 
off valve and/or the drain valve. 

As an after-thought, E.H.R. may 
be dubious of using Scheme No. 1 
because he might think that an ex- 
plosion hazard might be involved. 
So I included a shunt resistor across 
the gap, which would act as a leaker, 
but would not pass enough current to 
energize the sensitive relay. This 
would eliminate possibility of a 
static charge building up and at the 
same time it would strengthen the 
sensitive relay coil. 


St. Louis, Mo. JESSE L. ERISMAN 
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for 
HIGH DUTY 
BOILERS 


Wrute for a Cony of Bulletin 441 if you have isiaahie to 


install—boilers operating at high pressures, with large capacities, or with heavy 
load swings. Learn how the COPES Flowmatic—now adaptable to any space— 
limitation. or operating preference—provides effective, economical feed control 
for modern steam generators. Study the schematic hook-ups. Check the charts 


showing results in five representative plants. Write now! 


NORTHERN EQUIPMENT COMPANY, 362 GROVE DRIVE, ERIE 6, PENNSYLVANIA 


Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 


BRANCH PLANTS: Canada, England, France. Representatives Everywhere 
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Power Required to Overcome 100 Lineal Feet of Pipe Friction 


By Bill Maddock 
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Head loss charts are not always convincing so this chart showing the 
power loss has been prepared. It shows the power needed to overcome 


100 lineal feet of pipe friction through various sizes of pipes and for 
various rates of flow. Thsi is a chart that executives can understand 
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SUN DIESEL LUBRICANTS... 


Keep Big Diesels Running Trouble-Free for Three Years in a Row 


The piston, shown above, is from one of three 400-h.p. engines, installed 
in 1941, and just recently given its first major overhauling. 


Lubricated with one of Sun's special Diesel lubricants, these engines 
were in almost continuous operation, day and night, supplying power 
for one of America’s major war-plants. 


The perfect condition of rings, liners, bearings, and other parts when 
inspected, is an outstanding testimonial to the lubricants chosen... » <\ : ed 


no hard carbon, no stuck rings, no flinty or gummy deposits. 

For all types of Diesel . . . for all types of power-equipment . . . choose 

the lubricants that will protect your equipment against wear, keep i N a u S TR IA L 
them operating at rock-bottom cost. Call the Sun office near you for 

full information. a 4 0 D U Cc T Ss 






SUN OIL COMPANY « Philadelphia 3, Pa. 
Sponsors of the Sunece News-Veice of the Air — Lowell Themes 





Gas Turbines inthe Houdry Process* 


By J. E. Evans and R. C. Lassiat 








How gas turbo-compressor serves as a non- 
power-consuming source of high-pressure air 
for catalyst regeneration . . . Not primarily a 
power-producer, although, under certain con- 
ditions, it does yield excess power ... Much 
by-product power in form of 450-psi steam from 
catalyst case during regeneration . . . Details 
of Houdry fixed-bed catalyst regeneration and 
turbo-compressor operation . . . Determination 
of turbine and compressor gas and air flows, 
pressures and temperatures ... Analysis of 
the effects of seasonal and cyclic variations 























SALT INLET 


CRACKING CASES 





ODAY one of the most significant 

commercial applications of the gas 
turbine and its complementary axial 
compressor is in the Houdry Fixed-Bed 
Catalytic Cracking Process for making 
aviation and high octane motor fuels. 
In the fixed-bed plants, which total a 
third of the Nation’s catalytic crack- 
ing capacity, the turbo units are not 
used for their power-producing ability 
but because they serve as a non- 
power-consuming source of the large 
quantities of high-pressure air needed 
to regenerate and maintain the cata- 
lyst at high efficiency. 

One measure of the machine’s wide- 
spread acceptance and utility in this 
application is the total installed axial 
compressor capacity which now aggre- 
gates more than one million cubic 
feet per minute. Of the turbo units 
installed in plants in this country, the 
earliest machines are still operating 
after more than eight years’ practi- 
cally continuous use. A recently pub- 
lished plant operating report’ on six 
turbo-compressors ranging in age 
from about two to eight years showed 
overall operating time efficiencies of 
98%, the oldest machine slightly bet- 
tering the average. 

* Abstract ‘ an Ny nee in the Houdry 


Pioneer, Vol. 
1See BR, page 144. 


In the Houdry process aviation and 
high-octane gasoline are made cata- 
lytically by passing vaporized heavy 
oils through beds of pelleted catalyst. 
An undesired by-product of the crack- 
ing reaction is coke, which is deposited 
on the catalyst and in its pores. As 
these deposits impair the catalyst 
cracking activity, they must be re- 
moved after each exposure of the 
catalyst to oil vapors. This is accom- 
plished by a controlled combustion or 
regeneration using compressed and 
preheated air as the oxidizing agent. 

In the static or fixed-bed process, 
continuity of flow of oil and regen- 
eration air is obtained by cracking in 
one pair of catalyst cases for a given 
time interval and then switching to 
freshly regenerated cases. A com- 
pletely automatic timer® and valve 
system control operations according 
to a predetermined schedule. In one 
plant arrangement, multiples of three 
cases are used, each single case or 
pair cracking oil for ten minutes, re- 
generating for ten minutes and being 
vacuum purged the balance of the 30- 
minute cycle. In an alternate arrange- 
ment multiples of four cases are used, 
one case cracking oil for 10 minutes 
while two cases are regenerated for 
20 minutes. 
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Fig. 1. The Houdry air system 


The air for regeneration is supplied 
by an axial compressor. After com- 
pression, the air is preheated to about 
750 F and introduced into the cases, 
where it burns off the coke deposit 
on the catalyst. Leaving at tempera- 
tures between 800-850 F and at pres- . 
sures above 40 psig the products of 
combustion pass through the gas tur- 
bine which drives the compressor and 
in addition produces minor amounts 
of excess power as well. 

By regenerating under pressure, 
several process advantages are gained. 
First, the regeneration is intensified 
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March, 1946— POWER PLANT ENGINEERING — Chicago, III. 





PROTECTION 


AGAINST SUDDEN PRESSURE 
" INCREASES WITH EDWARD 
RELIEF VALVES 


Economical Edward forged steel relief valves protect 
ro '9 ol -pat-SO7-ME Te APES ob aat-sah Mole (ob batt am-ibtslol-vaMmobate Ms (obate(-taol bt 
pressure increases. 








Widely used in power, chemical process, petroleum, 

hydraulic, marine and general industrial service, 

these relief valves are particularly suited for pump 

bb aY-\- Mis Cabbaat-MMB ct-toGaE-> Cod alobate(-va-Mobatc Mb baboba-to MS oba-\- iba 

vessels generally. Regularly available with either 

carbon or stainless steel springs, for water, steam, oil 
or vapor service. 

ST Yoh ao bale Molo VOMo bt) Mobs: Mob a-vob ty Cosa Maatelodabtal-(o Me} a Ako Oley 

stainless steel. The hardened stainless steel bearing 


plug gives point contact with the disk for quick and 
tight reseating after operation. 
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DIMENSIONS AND WEIGHTS—Fig. 141 
Angle Relief Valve 





size 4.) a | 9 | tt fa | ee | 





Center to End | 144/1%/| 2%] 23,; 2%] 31%! 3% 
Center to Top | 6'%4 | 734 | 934 | 10% | 123, | 1414 | 16% 
Weight—Lbs. | 24 | 4% | 6% | 13 191% | 31 40 









































Ls oi) —_ Valves in stock for relieving pressures up to 900 lb. 


Since every valve is factory set for the required relieving 
pressure, orders should include information con- 
cerning service, frequency of operation, and 
relieving pressure. For data on other standard 
be Mob ae Meio) ol Mebats Mob ate s(-M-hde) oMMed al-(ol aie (oh a-e 
blow-off, non-return, feedline, gage and plug 
valves and strainers. Write for Catalog 103. 


GRRL Pear, 


 & 
—_ Ahusard alves. i 


Subsidiary of Rockwell Manufacturing Co. 
EAST GHICAGO, INDIANA 
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Fig. 4. Houdry air system flow relations Fig. 5. Houdry air system pressure relations 


and speeded up and a more complete 
removal of catalyst deposit is ob- 
tained with consequent improvement 
in product quality. Second, the air 
supplied is utilized with better com- 
bustion efficiency, resulting in in- 
creased burning capacity and gaso- 
line production. Another advantage is 
that pressurized regeneration permits 
the use of smaller process equipment 
throughout the regeneration system 
without exceeding practical velocities 


this point to full operating speed, the 
system pressure drop is minimized by 
paralleling all catalyst cases and by- 
passing air from compressor to tur- 
bine as well. The burner in the line 


* to the gas turbine then is fired to ob- 


tain the temperature necessary to ac- 
celerate the unit. This generally 
ranges from 850 F up to the maxi- 
mum permitted inlet temperature of 
950 F, depending on the rate of ac- 


celeration desired. After the machine 
is brought to speed, the burner in the 
compressor outlet line is fired, as this 
hot air stream is used to heat up the 
catalytic equipment. 

When cracking operations are be- 
gun, firing of both combustion cham- 
bers is stopped, the salt heater sup- 
plying the necessary air preheat with- 
out recourse to the compressor bur- 
ner. The oxygen deficiency in the re- 




















































































































and pressure drops. From a stand- +6000 Se (ST OA | eam (LE (SRT (eT | 
point of excess power generation it is 2 DESIGN PRESSURE DROPS 40,000 CFM. 
highly desirable to keep the system +5800 _C“I UNIT PER 2 GRACKING CASES REGENERATING 
drop small. +5600| 5 -1—t g00 °F FLUE GAS TO TURBINE 
The large amounts of power or its +5400 
equivalent produced as a valuable by- } & INS 
product in the Houdry plants result +5200 / = 
from a very efficient conversion of +5000 Fa —= 
almost all the heat liberated during +4800L2 X\_NET OUTPUT FROM TURBINE 
regeneration into 450 psi superheated oN 
steam. To effect this recovery, a +46007 “ = 
molten salt is circulated at tempera- +4400} 2 = > 
tures of 800-850 F through tubular r oy = i 
heat transfer elements in the catalyst — z aw 
cases. Exothermic heat of regenera- +4000° & —NET INPUT TO COMPRESSOR PS 
tion is absorbed thereby and, during het SSE CRE Cars (EO DO Lee PT a 
the on-stream period, the small en- ‘i x 
dothermic heat of cracking is supplied. 
By continuously circulating a_ salt + 2 NET EXCESS POWER EXCLUSIVE OF 


side-stream to the steam generator, +400 

the necessary heat is withdrawn from 200 

the plant. For simplification, details Fig. 6. Houdry air " 

of this system have been omitted from system power rela- 0 
tions 


Fig. 1, which shows only the relation 
of the turbo-compressor to its auxil- 
iaries and a typical catalyst case being 
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regenerated. 
Sciatitienatiials TEMPERATURE OF AIR AT COMPRESSOR INLET, °F 

The 40,000 cfm machine serves six +800 OF CYCLE 
catalyst cases and permits removal of 
coke deposits amounting to as much a 
as 6,000-6,500 Ib per hour. +400 

The compressor is a 20-stage axial +200 
machine with a pumping limit or 0 
maxirhum discharge pressure of about REPRESSURING 
63 psig at rated speed of 5,180 rpm. -200 
The turbine is a 5-stage reaction type -400 
rated at 6,200 hp at 950 F inlet tem- AIR WTR 
perature, inlet pressure being about —_ oe 
= psi g at normal flow. As usual with — es 
this type machine, auxiliary startin z2S8&e > 2 & gz 
equipment is necessary to bring the Sus < 33 2 28 8 3 3 = 
speed up to about 20 per cent of rated ‘5 “@ 8 °c °o’n 8° *o ‘nD *g & 
where the machine becomes self at- t ? ae 3 $ ? ; + FP . t 


celerating. To bring the unit from 
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Fig. 7. Turbo-com- 
pressor cyclic vari- 
ations 


TIME FROM BEGINNING OF REGENERATION PERIOD, MINUTES 


generation flue gas in the early stages 
of regeneration makes it unwise to 
fire the turbine burner, although it 
would be desirable from the stand- 
point of producing excess power to 
have the regeneration flue gases enter 
the turbine at highest possible tem- 
peratures instead of at the 800-850 
F level imposed by the process. 


Thermodynamic Cycle and Efficiencies 

To better visualize the effect of tur- 
bine inlet temperature and system 
pressure drop on compressor and tur- 
bine power, the thermodynamic path 
of the Houdry regeneration is mapped 
on Fig. 3. As this enthalpy-entropy 
diagram was derived for air, it is not 
recommended for the exact solution 
of process power problems because 
volumes of flue gas and air are not 
equal and the flue gas and air physical 
properties differ appreciably. The in- 
crease in volume of the flue gas rela- 
tive to the air results from combustion 
of hydrogen in the deposit to water 
vapor and the burning of part of the 
carbon to carbon monoxide. As the 
deposit contains 5-10 weight per cent 
hydrogen, which apparently burns 
selectively during the early stages of 
regeneration, this volume increase is 
not negligible. About one-third of the 
carbon burns to carbon monoxide, the 
exact proportion depending chiefly on 
type of cracking catalyst used. These 
volume increases are illustrated by 
the combustion equations following: 

Basis: 1 volume of oxygen. 

C+0O.2 — 1 volume CO. 
2C+O. ——— 2 volumes CO 

2H:+0O. ——— 2 volumes H.O 

Applying the necessary corrections, 
power surveys have shown that the 
adiabatic compressor efficiencies av- 
erage 81 per cent and turbine efficien- 
cies average 85 per cent in machines 
in good operating condition. 





Turbo-Compressor P-V Characteristics 


Since the compressor and turbine 
rotate ‘at the same speed and handle 
related volumes of gas, the pressure 
volume characteristics must be con- 
sidered in arriving at the overall P-V 
curve for the set. As will be shown, 
the only significant items involved at 
rated speed of 5,180 rpm and usual 
turbine inlet temperature of about 
800 F are: the compressor suction vol- 
ume which is capable of varying from 
41,000 to 42,800 cfm; the turbine inlet 
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pressure which at standard suction 
conditions can only vary between 43 
and 45 psig; and the maximum dis- 
charge pressure or compressor pump- 
ing limit, which amounts to about 62 
psi ga at standard inlet conditions. 
A graph of these properties of the set 
is shown on Fig. 2, which is a com- 
posite of shop test and plant operat- 
ing data. 

Obviously for the set to function, 
the total flow resistance of the piping 
plus catalytic equipment cannot ex- 
ceed (62-43)=19 psi, the difference 
between pumping limit and corre- 
sponding turbine inlet pressure. In 
order to provide a margin of safety 
and to avoid overstressing a thrust 
bearing used in the set, design sys- 
tem pressure drops are held to about 
8 psi, leaving a margin of 4 or 5 psi 
for unavoidable pressure drop in- 
creases during plant operations. An- 
other consideration for keeping mini- 
mum system pressure drops is the de- 
sirability of minimizing power loss. 

The curves of Fig. 2, applying to 
standard suction conditions and tur- 
bine inlet temperatures of about 800 
F, clearly show that turbine inlet 
pressure is substantially non-variant 
at a given compressor suction condi- 
tion, and this serves as the pressure 
datum of the regeneration (combus- 
tion) equipment. The pumping limit 
represents the maximum or ceiling 
pressure which can be developed by 
the compressor. The operating pres- 
sure at the discharge of the compres- 
sor is in no sense arbitrarily deter- 
mined, as it equals the sum of the tur- 
bine inlet pressure plus the process- 
determined system pressure drop. 
The attempt frequently made to spec- 
ify turbo units in terms of a fixed 
compressor discharge operating pres- 
sure and two or more delineated sys- 
tem pressure drops results in differ’ng 
turbine inlet pressures purely ficti- 
tious and without significance in cal- 
culating power relations. 


Seasonal Variations 

The most fundamental characteris- 
tic of the turbo-compressors is the 
substantially constant suction volume 
of air pumped regardless of discharge 
pressure. As a necessary corollary it 
follows that the standard volume, cfm 
at 60 F atmospheric pressure, varies 
markedly with ambient air tempera- 
ture, the effect being inversely pro- 


portional to the absolute temperature 
ratio. Changes in suction pressure 
caused by air filter pressure drop, op- 
eration at elevated sites and changes 
in the barometer exert an effect pro- 
portional to the absolute pressure ra- 
tio. On Figs 4 and 5 variations in 
flow resulting from air temperature 
changes are graphed, using as a basis 
23,000 and 40,000 cfm suction volume, * 
which is representative of many of 
the early units installed. Suction pres- 
sure has been taken as 14.4 psi abso- 
lute, corresponding to standard ba- 
rometer and 9 inches of water air fil- 
ter pressure drop. 

In arriving at the correspond'ng 
turbine inlet pressures graphed on 
Fig. 5, use has been made of a de- 
rived approximate equation based on 
averaged characteristics of several 
machines. An inlet temperature of 
800 F has been assumed. 


T 
p=aw|/ 
MW 


’ = approximately a’W V T 

where: 

P=Turbine inlet pressure. ..psi abs 

a, a’=Constant depending on ma- 
chine clearances, etc. 

W=Flue gas flow rate. ..lbs/minute 

T=Turbine inlet temperature..... 
eee exO gl whine te ieloracareaceareant<e ° F+460 

MW=Flue gas molecular weight. . 

lbs/mol 


Having established the weight flow 
rate and turbine inlet pressure at the 
various air inlet temperatures, the 
variation in the regeneration system 
pressure drop—or in any of its com- 
ponents—are obtained by a trial and 
error calculation involving an as- 
sumed average system pressure and 
the known or calculated pressure 
drops at one flow-pressure condition. 
The breakdown of the system pres- 
sure drop for the 40,000 cfm unit is 
shown on Fig 5. At any given air in- 
let temperature, the corresponding 
compressor discharge pressure is 
merely the sum of the turbine inlet 
and system pressure drop. 

The power relations graphed on Fig 
6 as functions of compressor inlet 
temperature have been calculated, 
using the previously determined pres- 
sures. Flue gas volume has been 
taken as 104 per cent of air volume, 
corresponding to average operation. 
The specific heat ratios or isentropic 
expansion exponents ‘“n’” used have 
been based on the data and method of 
averaging described in the literature.° 
Curves for net excess electrical power 
represent the difference between tur- 
bine output and compressor input cor- 
rected’ for auxiliary steam turbine 
windage, generator and gear losses. 
In terms of practical operating con- 
siderations, such as maximum auxil- 
iary power demands and the extent of 
excess power production, the overall 
seasonal power swing is of interest. 
The swings shown on Fig 6 are based 
on air temperature fluctuations in a 
foreign installation which admittedly 


(Continued on page 144) 
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How BAILEY CONTROLS 
Save Money 


FUEL 


1. Average saving as reported by users is 5%. 


2. Waste fuel automatically used when available by 
Multi-Fuel firing. 


3. Flexibility of control simplifies switching to most 


economical fuel. 


MAINTENANCE 

1. Furnace wall repairs reduced by limiting maximum 
furnace temperature through close control of ex- 
cess air. 

2. Slagging of heating surfaces reduced to a minimum 
by accurate control of excess air. 

3. Feed water pumps protected at low ratings by 
automatic by-pass control. 

4. Possible damage to turbine from water carry-over 
avoided by feed water control. 

5. Damage from excessive steam temperature avoidéd 


by proper control of excess air and superheat. 


6. Burning of tubes insured against by proper con- 
trol of feed water and excess air. 


AUXILIARIES 


Power required by fans is less since control con- 
tinuously operates on minimum allowable excess air. 
Power for feed pumps may be reduced through 


control of excess pressure by pump speed. 


STEAM USE 


1. Maintains Prime Mover efficiency by supplying 
steam at design pressure and temperature. 


2. Improves process operation by controlling flow, 
pressure and temperature. 








BAILEY METER COMPANY fFinnosnon « Pie 


10401VANHOE ROAD » CLEVELAND 10, OHIO FEED WATER © EEED PUMPS 


Controls fer Steam Planta TEMPERATURE ° 
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Seagram 
(Continued from page 63) 

Boiler feedwater is pumped to the 
boiler by Ingersoll-Rand CNT cen- 
trifugal boiler feed pumps, each of 375 
gpm capacity at 1400 ft head. For the 
initial installation two pumps are be- 
ing used, one driven by a 200 hp 
Westinghouse Co. 3500 rpm constant 
speed a-c motor, the second by a 177 
hp Terry steam turbine. For the ulti- 
mate 3-boiler plant, a third steam-tur- 
bine-driven pump will be installed. 
Boiler feedwater level is regulated by 
a Bailey 3 element water level con- 
trol system. A separate emergency 
boiler feed supply line with manu- 
ally-operated control valves is also 
provided. 


Boiler Feedwater and Process Water 

For supplying distilled water to the 
Lawrenceburg distillery processes, a 
Permutit Company de-mineralizing 
system was installed. Well water 
flows to a Zeo-Karb H (hydrogen zeo- 
lite) softening unit, then to a de- 
acidite unit where the mineral acids 
formed in the zeolite unit are re- 
moved. Finally, any carbon dioxide 
is removed by passing the water 
through a vacuum degasifier or decar- 
bonator, whence it flows to the dis- 
tilled water system of the plant. 

For preparing boiler feedwater, a 
Permutit hot process lime-soda and 
phosphate softener followed by pres- 
sure filters is used, providing water 
heating and deaeration of the feed- 
water. The capacity of the hot-proc- 
ess unit is supplemented by a new 
Permutit Zeo-Carb H and Na softener 
with deaeration in the hot-process 
condensate section. Condensate re- 
turns from process and heating in the 
distillery are handled by Nash Engi- 
neering Co. condensate receivers and 
pumps and the boiler make-up is 
about 70 per cent. - 

In the Lawrenceburg plant, com- 
pressed air will be supplied at 100 
psi for distillery processes by three 
Ingersoll-Rand 289 cfm single-stage 
carbon-ring air compressors driven by 
Louis Allis totally-enclosed, 75-hp, 
1150-rpm motors. 


Relay Plant Boilers 

The boilers at Relay will be Bab- 
cock & Wilcox Co. units, of the same 
vertical bent-tube 4-drum type as 
those at Lawrenceburg but of smaller 
capacity. These Relay units will have 
a normal capacity of 75,000 Ib per 
hr each, peak capacity 90,000 Ib per 
hr each. Like the Lawrenceburg 
boilers, they will be designed for ul- 
timate operation at 425 psi, 600 F but 
for the present will be operated at 
saturation temperature. As at Law- 
renceburg, the initial installation at 
the Relay plant consists of one boiler, 
with suitable provision for three boil- 
ers in the ultimate plant and for in- 
stallation of steam turbine generating 
units as justified. For the present, all 
electric power for this plant will be 
purchased from the local utility. 

The first boiler at Relay has a com- 
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pletely water-cooled furnace, designed 
for a heat release value of 17,800 Btu 
per cu ft per hr. It will be fired by 
pulverized coal supplied by a single 
11,300 lb per hour Raymond bowl 
mill, with provisions the same as at 
Lawrenceburg for oil firing. Flue gas 
from the Relay boiler will be supplied 
to the spray drier in essentially the 
same manner as at Lawrenceburg. 
This Relay boiler will be controlled by 
a Hagan combustion control system. 

Coal handling system at Relay dif- 
fers very little from that at Lawrence- 
burg. The equipment is to be built 
and installed by Beaumont Birch and 
consists of a flight conveyor from 
track hopper to crusher and contin- 
uous bucket elevator, with flight con- 
veyor for bunker distribution. Figure 
12 shows how a dust-collecting sys- 
tem is installed to withdraw dust- 
laden air from this conveyor, also 
from the pump room and the pulver- 
izer space, by means of a Roto-clone 
dust collector. 

Blaw Knox functional spring hang- 
ers and vibration eliminators used on 
piping. 

Relay Plant Water Treatment 

The water treatment system at Re- 
lay also differs in details from the 
Lawrenceburg system. For process 
water, the same general type of Per- 
mutit de-mineralizing system provides 
distilled water. A diagram of this 
system is shown in Fig. 14. For boiler 
feedwater, however, a Permutit Zeo- 
Carb Na softening system is em- 
ployed, followed by deaeration in a 
deaerating heater as shown in Fig. 10. 


Aside from such details the two in- 
itial boiler plants at Relay and Law- 
renceburg are of fundamentally the 
same design, and both are integrated 
with the spray drying processes in the 
manner explained above. As the re- 
modeling of each distillery proceeds, 
the power plants can be expanded as 
desired along the lines projected and 
there will be flexibility in the design 
to allow for any unexpected process 
developments. The increase in boiler 
efficiency as compared with that of 
operation of older boilers is a gain 
in fuel economy but equally important 
is reliability of steam supply. 

Bebkn 

The two power plants described 
here have been designed by Smith, 
Hinchman & Grylls, Inc., architects 
and engineers, who are consultants on 
the entire project for remodeling and 
rearranging the Lawrenceburg and 
Relay distilleries, including the archi- 
tectural design of the buildings as 
well as the design of piping, mechani- 
cal equipment and processes. We are 
indebted to H. L. Walton, president; 
B. C. Stewart, senior mechanical en- 
gineer and W. W. Aronwits, mechani- 
cal engineer in charge of design, all 
of Smith, Hinchman & Grylls, for 
their cordial co-operation in obtaining 
the above data. We are also indebted 
to H. Fred Wilkie, vice-president, J. 
A. Prochaska, assistant to the vice- 
president, W. M. Reindollar, director 
of engineering, all of Jos. E. Seagram 
& Sons, Inc., and to other officials of 
that company for their assistance in 
preparing this article. 
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Power Factor or 
Vars—Correction 


A regrettable error occurred in 
C. O. von Dannenberg’s article 
“Power Factor or Vars” which ap- 
peared in the September issue. The 
connections shown in Fig. 4 on page 
102 are incorrectly drawn. They 


should be as shown as in the corrected 
diagram herewith. 


LINE 


| 
2 


3 


WATTHOUR 
METER 


REACTIVE 
COMPONENT 


COMPENSATOR 





Attention is also directed to two 
other errors. On page 102, column 2, 
the decimal point was omitted from 
the 0.9 in the formula near the bot- 
tom of the page. This formula should 
read 100 + 0.9=111.1. On the same 
page, in column 3, the multiplying 
factor 0.866 is derived from the 
square root of three and the expres- 
sion should read V3 + 2 or 0.866. 

LOAD 
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Tough ones for TAYLOR FORGE 


In anybody’s language this is SOME Welding Fitting... a 
cross nearly five feet long (forged from 2-5/16" thick seamless 
carbon moly tubing) 22” 1.D. in the run with 20" I.D. and 
14” I.D. outlets forged integrally to close tolerances. We 
made a number of fittings like this to replace another type 
that had begun to show signs of failure under severe service 
in an important oil refinery job. It was a difficult and exacting 
job—in this respect only typical of many others that are 
turned over to us almost daily! 


As a user of Welding Fittings in standard sizes and types, what does it 
matter to you that Taylor Forge is almost continually doing things with 
hot metal that nobody else does? Only this:— 


It is the specialized “know-how” accumulated through years of experi- 
ence in handling the unusual jobs that enables us to make Taylor Forge 
Welding Fittings exactly as they should be made . . . to incorporate in 
them the soundest engineering principles . . . to give them features that 
bring extra value to users. 


WeldELLS provide an outstanding example of this specialized skill and 
knowledge. Consider such features as the selective reinforcement that 
provides uniform strength, the tangents which keep the weld away from 
the most highly stressed zone, the accurately sized ends and extreme 
accuracy of all other dimensions. Consider, in fact, all of the features 
listed opposite and we believe you will agree that 


Weld ELL ». 3 | 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street ° Philadelphia Office: Broad Street Station Bldg. 


March, 1946 — POWER PLANT ENGINEERING — Chicago, il 





WeldELLS alone 
combine 
these features: 


® Seamless—greater strength and 
uniformity. 


® Tangents—keep weld away from 
zone of highest stress—simplify lin- 
ing up. 


® Precision quarter-marked ends— 
simplify layout and help insure ac- 
curacy. 


® Selective reinforcement — pro- 
vides uniform strength, 


® Permanent and complete identi- 
fication marking — saves time and 
eliminates errors in shop and field. 


® Wall thickness never less than 
specification minimum—assures full 
strength and long life. 


® Machine tool beveled ends — 
provides best welding surface and 
accurate bevel and land. 


® The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World—insvres com- 
plete service. and undivided re- 
sponsibility. 
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Application of Electric 

Motors to Power 

Station Auxiliaries 
(ontinued from page 80) 


and is not the main factor in deter- 
mining the motor to be used. Where 
the pulverizers do not have a fan 
mounted on a shaft extension of the 
motor driving the pulverizer, but 
have a separate motor drive for the 
fan, it is recommended that motors 
for driving the pulverizer have at 
least 200 per cent starting torque. 
Where one motor drives the fan and 
pulverizer combined, motors having 
200 per cent starting torque are fre- 
quently used. However, since when 
operating at full speed the fan re- 
quires approximately 40 per cent of 
the total load and the pulverizer 60 
per cent of the total load, it is quite 
possible that a normal starting torque, 
normal starting current motor will 
have sufficient torque to start and 
drive the pulverizer successfully. On 
the other hand, if a motor having less 
than 200 per cent starting torque is 
used, the torque requirements of the 
pulverizer should be checked care- 
fully with the starting torque devel- 
oped by the motor. The motors for 
driving any of these _ pulverizers 
should have at least 200 per cent 
maximum running torque in order to 
operate successfully through serious 
voltage disturbances of short duration. 

The pulverizers known as table 
mills do not have a high effective 
WR? at the motor shaft, although 
the moving parts are heavy. These 
pulverizers have a high break-away 
torque requirement, and the motors 
for driving them should have at least 
200 per cent starting torque in order 
to start the pulverizers and bring 
them up to speed successfully under 
normal operating conditions. In addi- 
tion, they should have at least 200 
per cent maximum running torque in 
order to operate successfully through 
voltage disturbances of short dura- 
tion. Also, as indicated previously, 
the overload relays used with high 
torque motors should be of the type 
which disconnect the motor quickly 
if it stalls. 

Modern coal pulverizers and asso- 
ciated coal handling equipment are 
usually dust-tight. Therefore little 
dust from the coal pulverizers reaches 
the driving motors and the degree of 
protection is frequently determined 
by factors other than the pulverizer 
itself.: Often the degree of enclosure 
required to protect the driving motor 
depends on the surrounding condi- 
tions rather than on the fact that the 
motor is driving a pulverizer. There- 
fore, the comments made previously 
regarding motor enclosures will apply 
to motors for pulverizer drives. Drip- 
proof motors, shown in Fig. 7, are 
sufficiently protected for a large per- 
centage of the pulverizer applications. 
If, however, the ambient conditions 
are such as to require additional pro- 


tection it should be supplied, since 
the ambient condition rather than the 
equipment which the motor is driving 
determines the degree of enclosure 
required by the motors. 

Regardless of the degree of enclo- 
sure provided, motors for driving pul- 
verizers should be rated 40 C rise, as 
it is usually quite easy to overload 
a pulverizer and its driving motor. 
Therefore, the motor should have the 
usual service factor. If the ambient 
temperature is high, that is, above 
40 C a fair portion of the hours in a 
year, class B insulation may be used 
to good advantage. 


(To be continued) 


The Effect of the 
Atomic Bomb on Our 
Civilization 

(Continued from page 88) 


in which they would be ready to fire 
them at us would not be materially 
shortened. We should then seek to 
enter into international agreement, 
renouncing the bomb as an instrument 
of warfare and providing for inter- 
national inspection of mines, labora- 
tories and plants.” 

No one can afford to question the 
wisdom of Dr. Hutchins’ appraisal of 
the situation and yet there seems to 
be little chance that his proposal can 
be brought to even a moderate de- 
gree of realization. Despite the war 
and lofty resolutions the world is still 
full of fear and mistrust. All of the 
agreements that might be made by 
the United Nations Organization 
would be of no value if the world is 
determined to have another war. Un- 
less there. is good will, good faith 
among the nations, unless they are 
willing to share their advantages and 
render mutual assistance, all formal 
agreements are worthless. It will be 
seen then that the issues before us 
are social and moral rather than tech- 
nical. Technical developments will 
continue regardless, but unless our 
social and moral and continued devel- 
opment increases enormously and 
quickly, our technical development 
will end only in our destruction. 

Even as this is being written the 
newspapers are full of absurd and 
childish statements concerning the 
secrecy of the atomic bomb. Secre- 
tary of State Byrnes assures us that 
the secret of the bomb is safe with us. 
Senator McMahon who is chairman 
of the special committee on atomic 
investigation and who obviously 
knows nothing of nuclear physics rec- 
ommends the appointment of a jury 
of civilians to evaluate the forthcom- 
ing naval tests of the atomic bomb. 

At the same time it is disclosed 
that the naval tests are being planned 
and will be carried out without the 
active participation of any of the 
scientists who directed the New Mex- 
ico tests and the bombings of Japan. 


The Federation of Atomic Scientists 
assailed the President’s plan to place 
civilians in charge of the tests as a 
worthless gesture in an already 
“silly” and “meaningless” plan. Dr. 
Albert S. Cahn, University of Chicago 
physicist and spokesman for the fed- 
eration said, “We already know that 
the test isn’t worth much. Not many 
boats will be sunk. This isn’t a test 
of atomic power. This is a demon- 
stration of power by the Navy... 
so that the Navy will get bigger ap- 
propriations. . . . The danger is that 
as a result of this test the people 
will think we are safe from atomic 
attack. Actually this isn’t so.” 
There has been some criticism re- 
garding the reports of the effect of 
the atomic bomb. Major Alexander 
P. deSeversky claims that the damage 
at Hiroshima and Nagasaki by the 
atom bomb was over-estimated; that 
both of the Japanese cities were made 
up mostly of wooden shacks, poorly 
constructed and so were easily de- 
stroyed. Similar bombs dropped on 
New York or Chicago, he claims, 
would have done no more damage 
than a ten ton block-buster, and the 
results in Hiroshima and Nagasaki 
could have been achieved by about 
200 B-29s loaded with incendiaries. 


There may be considerable truth in 
Major deSeversky’s assertion but it 
must be remembered that he is only 
referring to the two bombs that ac- 
tually fell, not on the effect of what 
future bombs we may make. It is 
quite possible that the effect of the 
two bombs would have been different 
if dropped on modern cities, but the 
fact still remains that these single 
explosions were so far beyond any- 
thing ever achieved before that even 
if the damage was not as great as it 
has been claimed to be it still is far 
in access of anything we knew before. 
How much fissionable material was in 
the atom bomb has not been disclosed 
and it is anybody’s guess. The War 
Department says it was something be- 
tween 2 pounds and 200 pounds. It 
probably was closer to the smaller 


figure than the larger one and most 


guesses seem to run from 8 to 20 or 
30 pounds. If such small amounts 
were actually used: it is not difficult 
to form an idea of what future bombs 
maybe like. It must be remembered 
also that in the fission of uranium as 
it takes place in the atomic bomb, 
only a small fraction of the total en- 
ergy in the atom was released. Sup- 
pose then that in the future we learn 
how to blow the uranium nucleus not 
in half but into many small fragments 
it is clear that explosions far beyond 
anything at Hiroshima or Nagasaki 
would occur even with the same 
amount of material. 

In commenting on Major deSever- 
sky’s claim, Chicago scientists re- 
minded him that the bombs dropped 
on Japan were the first atomic bombs 
ever made, that they were firecrackers 
compared with what will be devel- 
oped in ten or twenty years. 
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Inhibited turbine oils 
prevent rust damage 


The usual danger of rusting when new installations 
of double reduction steam turbines are first charged 
can be eliminated by using Calol OC Turbine Oil 19. 
It will also give turbine and gears full protection 
throughout their lives. 


Calol OC Turbine 0il 19 is a compounded oil, made 
from selected crudes. It contains a highly effec- 
tive rust inhibitor which protects against both 
fresh and salt water. In official tests, steel 
strips immersed in mixtures of Calol OC Turbine Oil 
19, fresh water and synthetic sea water showed no 
sign of rusting after 48 hours. Calol OC Turbine Oil 
19 also contains an efficient oxidation inhibitor. 


The high film strength of Calol OC Turbine 0il 19 
provides a wear-reducing cushion that carries the 
heavy weight imposed on turbine bearings. Minimum 
wear prevents rotor misalignment trouble. Calol OC 
Turbine 0il 19 is non-corrosive and separates rapid- 
ly from water with little sludge formation. 

J SPREADS EVENLY OVER BEARING AND 


GEAR SURFACES, LUBRICATES, RESISTS 
AND DISPERSES HEAT 























WITHSTANDS GREAT OPERATING LOADS 





- CORROSION INHIBITOR RESISTS 
. Hl RUSTING IN PRESENCE OF MOISTURE, 
+E WHETHER SALT OR FRESH 
J 


























: —_—a . PARTICULARLY VALUABLE IN 
PREVENTING RUSTING IN NEW 
INSTALLATIONS 











ca) OIL FROM CIRCULATING PUMP 


MINIMIZE DANGER OF TO PUMP-CIRCULATED OIL 
BRITTLENESS, DISTORTION COOLING SYSTEM 
OR CRACKS 


CONTAIN NO FATTY 
MATERIALS, FREE FROM 
DISAGREEABLE ODORS 


MAY BE USED IN 
CONNECTION WITH 

SODIUM CYANIDE OR 
SALT WITHOUT ILL 
EFFECTS ON OWLS 


WILL NOT FOAM EXCESSIVELY 
AT EFFICIENT QUENCHING 
TEMPERATURES 


HAVE GREAT STABILITY MINIMIZING 
OXIDATION AND FORMATION 
OF DEPOSITS 


Stable oils produce uni- 
form hardness in steel 


Because they retain their original viscosities in 
continued use, Calol Quenching Oils maintain a con- 
stant quenching speed and produce uniform hardness 
in steels. They have a high resistance to oxidation 
and contain no fatty oils to produce disagreeable 
vapors. 

Calol Alloy Quenching 0il consistently and quick- 
ly produces higher hardness in alloy steels. Its 
unusual cooling power is based on what is believed 
a new principle. Unlike water, it eliminates the 
chance of brittleness, distortion or cracks. 

Calol Quenching Oil is recommended for high-car- 
bon steels. Made from selected mineral oils cover- 
ing a wide boiling range, it provides the moderate 
cooling-rate desirable for these steels. 





For suggestions on the use of Calol Quenching 
Oils, information about machining various metals 
and the lubricants required, write for the free 
booklet: "Calol Cutting Fluids." 


For additional information and the name of your nearest Distributor, write Standard of California, 225 Bush 
Street, San Francisco 20, Calif., or The California Oil Company, 30 Rockefeller Plaza, New York 20, N. Y. 


FOR EVERY JOB A STANDARD OF CALIFORNIA test-PRovepd Propucrt 
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Strainer With 


Removable Basket 


A. “Y” STRAINER the product of 
J. A. Zurn Mfg. Co., Erie, Pa., has 
been designed with a snug fitting 
strainer sleeve unit to assure trouble 
free operation. This strainer sleeve is 
removable but it is so designed that 
it cannot get out of place or vibrate 
when in use. This enables the unit to 
be installed in almost any position on 
a pipeline. When service conditions 
require it, the strainer basket is 
magnetized for intercepting metal 





particles that are extremely ruinous 
to valve seats and vital parts of oper- 
ating pipeline equipment. 

All units are hydrostatically tested 
according to the service pressures 
under which they will be required to 
operate. They are available with or 
without a cleanout plug, or can be 
furnished with a threaded blowoff 
connection. 

This “Y” strainer is manufactured 
in cast bronze, steel, semi-steel or cast 
iron, depending upon the conditions 
to which it is subjected. A wide range 
of sizes is available for flanged, weld- 
ed or threaded connections. 


Automatic Clutch 


SALISBURY AUTOMATIC CLUTCH 
is a device which works on the 
principle of centrifugal action and 
progressively applies the power to the 
driven machinery. It has recently been 
developed by Salsbury Motors, Inc., 
4464 District Boulevard, Los Angeles 
11, Calif. The device was designed to 
engage and disengage without human 
control in order to eliminate the sud- 
den shock of starting machinery or 
moving equipment. In the power field 
its use is suggested for gas and Diesel 
engines. 

In construction the clutch is an 
opposed shoe type, dual-spring bal- 
anced, to give the desired degree of 
tension required for individual ap- 
plications. Below a predetermined rpm 





Package Power Plant 

THIS 5000-kw power-generating unit which includes steam turbine, 
condenser, and auxiliaries, is complete as one unit having been devel- 
oped by Westinghouse and intended for installation abroad where 
small, ready-designed power plants requiring the minimum of erection 
time, skill, and preparation are needed. The unit is essentially a com- 
bination of standard, thoroughly tried power units designed specific- 
ally for maximum compactness and simplicity. The condenser serves 
as the foundation superstructure and upon it rests the turbine, the 
generator, and auxiliaries. The plant is designed to operate at 600 psi, 
825 F total temperature and 28-in. vacuum, and the entire plant oc- 
cupies a floor area of 31 by 13 ft and stands 17’ ft high. 





of an engine or motor, the clutch 
idles; when the driving rpm increases 
beyond the stipulated rpm the expan- 
sion shoes press outwardly, contacting 
the friction lining of the drum, thus 
engaging the driving with the driven 
shaft. 





Two models of this clutch are avail- 
able—one for the range from frac- 
tional to 3 hp and one for up to 6 hp. 
Different drives can bg mounted on 
the shaft—V-belt or flat belt pulley, 
gear, sprocket, coupling, or a variable 
speed transmission. The 3 hp model 
has a drum diameter of 5%4-in. and 
length of 2 11/16-in.; the 6 hp model 
has a- drum diameter of 7%4-in. and 
length of 4%4-in. 


Vibro-Levelers 


RUBBER INSULATED dual purpose 
machinery mountings for stopping 
vibration from machinery of any 
size, type, or weight and having a 
means of leveling the machinery is 
announced by Bushings, Inc., Coolidge 
Highway at 14 Mile Road, Royal Oak, 
Mich. Vibro-Levelers, as these new 
mountings are called, are manufac- 
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im making valves 
for Power Plants 


FOR 100 YEARS, Powell has concentrated 
on making valves—and valves only—to meet 
the ever-changing demands imposed by the 
amazing progress of American Industry. Thus, through 
the years, Powell Engineering has been consistently 
keeping pace with the vast progress in the power field 
and today Powell has a correct valve for every service 
in this all-important branch of industry. 















The Powell Line of Bronze and Iron Valves of all types 
for handling intermediate pressures offers the widest 
possible selection. And, to meet the modern trend 
toward high pressure installations, Powell presents 
a remarkably complete line of Cast Steel Valves for 
pressures from 150 to 2500 pounds. Powell Cast Steel 
Non-return Valves, available with spur or bevel gear, 
toggle or motor operation, afford maximum protection 
for boiler installations. Catalogs on request. 


The Wm. Powell Co., Cincinnati 22, Ohio 
DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
Class 900-pound, 10” Cast Steel 


Non-return Angle Valve with 
welding ends. Spur gear operated. 


Class 1500-pound Cast Steel, Toggle Operated 
Non-return Angle Valve with welding ends. 
Has 16” outlet and two 12” inlets. Because 
of special str line designing, the pressure 
drop through the valve is minimized. 








Class 1500-pound Cast Stee! Welding 
End O. S. & Y. Gate Valve. 





: Class 900-pound, 8” Cast Steel Non- 900 
Class 900-pound Cast Stee! Welding return Globe Valve with welding orphan “aaaes cand gr 
? 


End O. S. & Y. Globe Valve. ends. Spur gear operated. special by-pass. Bevel gear operated. 
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tured in -nine sizes ranging in load 
capacities of from 10 to 2000 lb each 
arid are for use on such noise and 
vibration producing equipment as 
punch presses, compressors, blowers, 
forging hammers, grinders, buffers, 
etc. The mountings are readily in- 
stalled on either new or existing 
equipment and brackets are made 
available to permit installation of 
mountings without materially raising 
the elevation of the machine. These 
mountings are made of synthetic rub- 
ber. The insulating material employed 
is not liable to attack by oils or 
greases and thus can be used under 
virtually any conditions. The rubber 
insulating material separates an outer 
shell which also forms the base of the 
mounting, from an inner cylindrical 
member, to which is fastened a single 
stud. 

Leveling is accomplished by means 
of two nuts supplied with each mount- 
ing; one nut is for adjusting the 
machine to the exact level desired; 
and the other for locking in the lev- 
eled position. 


Flow-Type Conductivity 
Cell 


A NEW POSITIVE-FLOW type cell 
has been developed by Industrial 
Instruments, Inc., 17 Pollack Ave., 
Jersey City, N. J., for use with its 
electrolytic conductivity controllers 
and recorders. Compact, and enclosed 
in a hinged steel case, the unit con- 
sists basically of a tubular glass 
conductivity cell with concentric cylin- 
drical platinum electrodes, and a con- 
tinuous duty stainless steel centrifugal 
pump. The unit is adapted for mount- 
ing either on the outside wall of a 
tank, or on an instrument panel at a 
distance from the tank. Caqnnection to 








L 





the liquid under test is made with 
3g-in. o.d. Saron or metal tubing. 

With this type of conductivity cell, 
accurate measurements can be made 
even with rapidly changing concen- 
trations since the forced circulation 
reduces the time lag to a very small 
value. Another important advantage 
of this design is that it permits the 
use of a cell of high cell constant 
where the liquid is a good conductor. 
This is necessary in making accurate 
measurements in highly conductive 
solutions. 

Since the only part that must be 
immersed in the liquid is a _ short 


length of small gage metal or plastic 
tubing, the problem of breakage of 
cells by moving parts in the tank 
itself is eliminated. In conjunction 
with several small valves, a single 
Type-J Flow cell can be used to main- 
tain a check on the contents of a 
number of tanks. 


Protected-Type Motors 


CROCKER-WHEELER, Division of 
Joshua Hendry Iron Works, of 
Ampere, N. J., now offers a complete 
line of alternating-current, squirrel- 
cage, Protected Type Motors from 1 
to 200 hp. This has been accomplished 
with the addition of three new frame 
sizes, designated as B58-A, B and C. 
These motors are priced the same as 
the conventional open type and are 
rated 40 C rise, full-load continuous 
duty, with a 15 per cent service fac- 





tor. The motors are fully protected 
against dripping liquids, falling metal 
chips and other foreign matter. 

On all ball bearing machines, the 
company’s patented centrifugal bear- 
ing seal is used. This seal permits the 
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Naval Ordnance Laboratory 


PRELIMINARY WORK in the preparation for the construction of the 
new Naval Ordnance Laboratory which will be located at White Oak, 
Md., has been begun by the contractor Charles H. Tompkins Co., of 
Washington, D. C. This company will construct a group of structures 
which will include the administration building, the photographic lab- 
oratory, spherical field laboratory, long field laboratory, officers’ quar- 


ters, Marine barracks, and a portion of the roads which will connect 


the numerous units in the 938-acre area at White Oak. 

Altogether there will be 50 permanent buildings built for the research 
center which the Naval Ordnance Laboratory will use for the peace- 
time continuance of scientific experiments in connection with under- 
water ordnance. Among the structures will be a $300,000 boiler plant 
which will supply steam for heating and for process work in the main 
laboratory. The cost of the entire project will be approximately 
$15,000,000. 

Among the unusual features will be the magnetic buildings in the 
Quiet Laboratory, which has no electric lights, water pipes, or other 
ordinary facilities which could in any possible way interfere with the 
work of the men who will be probing into the mysteries of magnetic 
weapons and counter-weapons. Another building has a temperature 
control room for producing immediate temperature variations of be- 
tween minus 80 and plus 180 F. In the accompanying illustration which 
is an architects drawing of the main buildings it will be seen that the 
administration building is on either side of the entrance while the 
space in the outer wings and in the long building in the rear is to be 
devoted to the general laboratory. Directly ahead of the large tank 
is the mechanical test building. Shops will be in the long building 
with the saw-tooth roof and on the extreme left are warehouses. In 
the background are a firehouse and garage, power plant and barracks. 
At the extreme right is the building where experiments on ammunition 
will be conducted. 
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--- IMs THE Continuing Service 
THAT NIPS WATER TROUBLE IN THE BUD 


When trouble due to water conditions raises its 
head, Dearborn treatment applied under the skilled 


conditions, water analyses, and final formulations by 
Dearborn laboratories. 


direction of Dearborn Engineer nips| it in the bud. 

Service does not stop with the first treatment appli- 
cation. Dearborn Engineer calls regularly to assist 
with maintenance of the balanced treatment program. 

The type and amount of reagents required to prop- 
erly condition your boiler water have been previously 
determined by a study of your plant operating 


Keeping boilers in good physical trim is naturally 
under the watchful eyes of your own men. When 
Dearborn Engineer co-operates with them . . . month 
after month ... you're doubly assured of top steam- 
ing efficiency. 

Dearborn Chemical Company 
Dept. F, 310 S. Michigan Ave., Chicago 4, Illinois. 


THE LEADER FOR OVER HALF A CENTURY 


ENGINEERING SERVICE AND WATER TREATMENT 








use of softer grease for better lubri- 
cation and longer bearing life. 

Rotors are Alucast, a term used to 
describe a construction in which the 
bars, fans and end rings are cast in 
one operation from aluminum alloys. 
This construction is employed for 
sizes 203 to 404 inclusive. Rotors of 
larger sizes have copper bars with 
brazed on fans and end rings. Stator 
coils of all sizes are protected by 
Vinylastic insulation. 


Megohm Meter 


AMONG THE OUTSTANDING features 
of the new model 1500 megohm meter 
developed by the Communication 
Measurements Laboratory, 120 
Greenwich Street, New York 6, 
N. Y., are the unusual stability, 
portability, and a range from 400,000 
ohms to 100,000 megohms in five 
ranges on single scale four inch meter. 
It is reported that the instrument is 
so designed as to protect it against 
atmospheric conditions where precise 
testing is required. Its accuracy is 
said to be within 5 per cent at any 
position on all ranges. Model 1500, 










which weighs only 8 lb, may be em- 
ployed in laboratories or on produc- 
tion lines where it is necessary to 
measure and test in widely scattered 
locations. Applications include the 
measuring of leakage, resistance of 
insulation materials, condensers, co- 
axial cables, wiring harness, motor 
and transformer windings. The unit 
is also recommended for determina- 
tion of moisture content -of wood, 
paper board, plastics, textiles, and 
many other materials in which elec- 
trical resistance is a function of 
moisture content. 


s s 
Fuel-Oil Pump 

FOR HANDLING BUNKER “C” fuel 
oil and liquids of similar charac- 
teristics a new special rotary pumping 
unit has been put into production by 
the Blackmer Pump Co., Grand Rap- 
ids, Mich. 

The pump is bronze-fitted and oper- 
ates on the bucket design (swinging 
vane) principle. Due to this construc- 
tion, the pump is self-adjusting for 
wear, so that there is no loss of capac- 
ity during the life of the buckets. 
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COMPLETION OF the first of two, 
three-phase, 50,000 kva power trans- 
formers, built for use in one of the 
generating stations of a large eastern 
seaboard utility, has been announced 
by the General Electric’s transformer 
division, Pittsfield, Mass. It will sup- 
ply power to the utility’s system serv- 
ing shipbuilding, chemical, and other 
industries. One of the largest trans- 
formers built by General Electric in 
recent years, it measures approxl- 
mately 33 by 22 by 23 ft and weighs 
452,000 lb, including the 21,000 gal 
of oil which it holds. It is rate 60- 
cycle, 37,500-kva self-cooled, 50,000- 


Giant Size Transformers Completed 









kva forced-air-cooled, 110,000 high- 
voltage to 14,000 low-voltage. The 
unit, which has 34 radiators and 20 
high-velocity cooling fans, required 
nearly 800 brazed internal connec- 
tions in its construction. It has many 
controls required to handle the vary- 
ing conditions of the load. Two un- 
usual load-ratio-control equipments 
permit 33-in phase and 73 quadrature 
positions for changing voltage ratio 
to control the flow of power and re- 
active kva over high-tension lines. 
Because of the wide range of these 
controls, the transformer has_ the 
equivalent size of an 86,000-kva unit. 





When worn to the critical point the 
buckets may be replaced by removing 
the head of the pump, pulling out the 
worn buckets and inserting new ones. 
This replacement restores the pump 
to normal capacity. 

The power unit is a gearhead motor 
of 50 hp with a speed of 150 rpm at 
the drive shaft connected to the pump 
by a flexible coupling. The’ pump has 
a capacity of 500 gpm and operates 
at a pressure of 125 psi. 


Silicone Oils 


GENERAL ELECTRIC Co., Research 
Laboratory in Schenectady has an- 
nounced the development of Silicone 
Oils that flow at temperatures as low 
as 121 degrees below zero Fahrenheit. 
These oils, prepared with methy] sili- 
cone polymers, will be useful as hy- 
draulic fluids for aircraft systems in 
the operation of flaps, doors, and land- 
ing wheels, according to Dr. Rochow, 
who recently made the announcement 
before the Rochester, New York, Sec- 
tion of the American Chemical So- 
ciety. Silicone oils also can be used 
in fine instruments, in watches and 
clocks, and as a dielectric fluid in ca- 
pacitors and transformers. These oils 
have flow points as low as minus 121 
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F and may be used at plus 302 F 
without oxidation or sludging, their 
most unusual property being their 
small ‘change of viscosity with tem- 
perature. 


New Inverted 
Bucket Trap 


ANNOUNCEMENT HAS COME from 
Strong, Carlisle & Hammond Co., 
1892 West 8rd St., Cleveland 13, 
Ohio, that it has recently developed a 
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Will automatically cut in a boiler when its 
pressure equals line-header pressure. 













Will automatically isolate a boiler whenever 
its pressure, from any cause, Is lower than 
line-header pressure. 






Will prevent steam fiow from boiler in event 
of sudden drop in line-header pressure below 
the boiler pressure. 















For maximum flexibility, safety and precision accuracy, 
put Golden-Anderson Triple Acting Valves in your boiler 
room. 












Let @ Prevents banging, chatter or spinning under any flow 
condition. 
GOLDEN-ANDERSON 


Engineers 





@ All moving parts are in constant, perfect alignment. 


® Built double extra heavy to prevent distortion or warping 


Work with you now, ay ser under pipe line stress and strain. 
replacement problem involving high 
pressure flow control. Write for de- ® Unfailing automatic operation for absolute safety. 


scriptive, technical catalog. 
@ Available in bronze, monel, stainless steel or Gavalloy. 






®@ Angle, Globe or Elbow patterns; sizes 214"’ to 12” and 
larger sizes in the Cross pattern. 








write for 
descriptive GOLDEN-ANDERSON 


iene 4 Specialty Company 
ca 1 ' FULTON BUILDING e PITTSBURGH 22, PA. 
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new series of strong industrial steam 
traps of the inverted bucket type. The 
features included in the design of this 
new trap are a scientfically designed 
orifice throat which gives up to 25 
per cent greater capacity, avoids tur- 
bulence, and minimizes choking caused 
by flash steam. The trap has a 
screwed in valve seat which is renew- 
able fox easy servicing and a new 
design of lever construction gives 
quick, full opening without dribbling. 
In order to place the trap below the 
inlet pipe at all times, the straight 
through inlet-outlet connections have 
been relocated. These traps are avail- 
able in 3 body sizes up to 1% in. in 
both standard and thermal design. 


Liquid Filter 

STAYNEW MopEL ELS Filters re- 
cently announced by Dollinger Corp., 
Rochester 3, N. Y., feature an entirely 
new and superior design of filter in- 
sert. Insert assembly consists of inner 
and outer radial finned forms of wire 
cloth. The outer form, on which the 
filtering medium is crimped, slips over 






























the inner form. Top and bottom plates 
and seal gaskets are then applied and 
the whole assembly held in place by 
through bolts. 

The new type insert, known as the 
Slip-On, permits the use of practically 
any type of filtering medium obtain- 
able in sheet form that can be 
crimped. It also permits quick change 
or replacement of filtering medium in 
the field. Spare insert outer forms are 
relatively inexpensive and may be 
stocked in a variety of media ready 
for instant change or replacement. 


Welder for 230 V, A-C 


A NEW WELDER UNIT, Called the 
“Fleet-Arc Jr.,” has been announced 
by The Lincoln Electric Co., Cleve- 
land, Ohio. It is for 230 v, single phase 
power lines and meets the limited in- 
put requirements of rural utilities and 
REA by a design of high efficiency 
and high power factor. It has a maxi- 
mum input current of 35 amp and 
provides a machine which meets the 
new NEMA standards for this type 
of welder. It can be used with the 
standard 3 kva power transformer 
provided by the power company. Cur- 
rent range is from 20 amp at 20 v to 
180 amp at 25 v welding duty. This 
gives sufficient capacity for all types 
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World's Largest 





Aluminum Rotor 


In the process of designing 
and building some special 
motors for the new body 
presses of an automobile 
manufacturer, engineers of 
the Reliance Electric & En- 
gineering Co., Cleveland, 
Ohio, have recently per- 
fected the pressure-casting of 
what are believed to be the 
largest aluminum rotors in 
the world. 

The pressure-casting proc- 
ess employed makes a one- 
piece assembly of rotor lami- 
nations and cast aluminum 
windings, providing excep- 
tional ruggedness. Until the 
special automotive press mo- 
tors were ordered last spring, 
however, there had been no 
attempt to pressure-cast the 
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rotating member of motors of large size. 

Peter Voloshen, who has been with Reliance for 10 years and is now 
die casting supervisor, is shown with two sizes of pressure-cast alumi- 
num rotors: a 5% in. rotor, used in a 12 hp, 1800 rpm motor and the 
new 30 in. rotor which will go in special-purpose 250 hp, 360 rpm mo- 


tors for the new automotive presses. 





of jobs found on most farms or job 
welding shops. It will handle elec- 
trodes ranging from 1/16 to 5/32 in. 
diameter. 

“Fleet-Arc Jr.’’ which simplified 
welding and multiplies its utility for 
repair and fabricating jobs done by 
average mechanics, inaugurates a 
revolutionary development known as 
the “Are Booster’ which provides 
quick, easy arc starting. The instant 
the electrode touches the work, the 
welding current is given a boost of 
intensity for starting the arc. 

Current then reverts automatically 
to the amount set for the job. No high 
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voltages or special high frequency de- 
vices are used, the output voltage 
being limited to a maximum of 52 v. 

Either of the two degrees of arc 
boosting provided is selected by a 
snap switch, one for general work 
and the other lower amount for thin 
material. Current control for the new 
unit is of the separate adjustable re- 
actance type which is varied by turn- 
ing a hand wheel, Adjustment is 
continuous over entire welder range 
of from 20 to 180 amp. 

Design and construction features of 
the new welder include: Wear-free 
and vibrationless reactor current con- 
trol with self-cleaning chain drive. 
Heavy copper winding with spun glass 
insulation and mica coil separators. 
Arc welded steel frame and housing. 


‘Weight, 360 lb, makes the unit readily 


portable. 
Hand Tachometer 


A NEW DESIGN of precision hand 
tachometers to enable engineers to 
accurately read the revolutions per 
minute of any revolving equipment 
has been announced by George Scherr 
Co., 200 Lafayette Street, New York 
12, New York. Scherr Tachometers 
operate on the centrifugal principle. 
The new models have five speed 
ranges covering an extremely wide 
range of speeds. 

To change speeds, Scherr provides 
a knurled ring for speedy shifting. 
The four models provide for speed 
ranges from 30 to 48,000 rpm. It is 
thus possible to obtain the speed of 
generators, combustion engines, belts, 
elevators, transmission pulleys, power 
plants, textile machines, pumps, lathes, 
and other industrial machines. 

These tachometers are said to gain 
their extreme precision from the fact 
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To Get Longer, Better 
Service from Valves 
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READING-PRATT « CADY 


With distributors in all principal cities, 
Reading—Pratt & Cady offers a single responsible source 
for practically all of your valve requirements. Moreover 
R-P&C can give you the benefit of long experience toward 
getting more economical service from your valves. 


Reading Cast Steel Valves and Fittings @ Pratt & Cady Brass and Iron Valves 
d’Este Automatic Regulating Valves 





& Reading, Pa. * Atlanta » Chicago * Denver + Detroit « Houston * Los Angeles » New York » Philadelphia + Pittsburgh + Portland * San Francisco « Bridgeport, Conn. 


READING-PRATT & CADY DIVISION 


AMERICAN CHAIN & CABLE 
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that each dial is individually cali- 
brated for each instrument. The fin- 
est results may be obtained and re- 
volving shafts can be measured as 
close as 1 rpm. In the Model A, the 
hand reads to 1 rpm and fractions of 
one revolution may be estimated. In 
the 100 to 400 range each graduation 
shows 5 revolutions, in 300 to 1200 
ten revolutions, in the 1000 to 4000 
range each line is 50 revolutions while 
in the 3000 to 12000 range each gradu- 
ation is 100 revolutions. Attachments 
are also provided to give feet per 
minute. 


Tool for Replacing 
Gaskets 


FLANGE-JACKS, a new tool for open- 
ing pipe flanges for gasket renewal 
quickly, easily, and safely, has been 
developed by T. G. Persson Co., 224 
Glenwood Ave., Bloomfield, N. J. 
With them pipe flanges may be opened 
or closed without damage to flange 
faces, and without danger from 
sparks, an important factor when 
working on inflammable lines or in 
presence of gas fumes. Danger to per- 
sonnel from chips and flying wedges 
is also eliminated. 





These tools are extremely conven- 
ient when working in tight, cramped 
locations. They exert tremendous 
pressures smoothly and evenly , with- 
out vibration along the pipeline and 
the likelihood of causing new leaks 
in nearby joints. They are capable 
of opening joints against a load of 15 
tons, and as pressure is exerted, 
flanges open steadily and bolt holes 
are maintained in continuous aline- 
ment. Closures are accomplished in 
a similar manner. Standard size 
Flange-Jacks open all 2 to 20-in. 
flanges and hold therm in perfect 
alinement. 





Nine Per Cent Nickel 
Steel Tubing 


A NEW APPLICATION of the recently 
developed 9 per cent nickel steel in 
tubing designed especially for sub- 
zero temperatures has been announced 
by The Babcock and Wilcox Tube Co., 
Beaver Falls, Pa., manufacturers of 
the new product. This is the first 
time that this high nickel-bearing 


steel has been made available in tu-~ 


bular form. 

Developed primarily to answer the 
pressure tubing needs of plants han- 
dling liquefied gases or other low 
temperature fluids, the new nickel 
steel tubing exhibits good physical 
properties even at temperatures as 
low as minus 320 F. 

According to H. D. Newell, chief 
metallurgist and director of the Tube 
Company’s laboratory, the new prod- 
uct may be applied in low tempera- 
ture work as a substitute for 18-8 
stainless steel tubing. It is also prob- 
able that it can be used for special 
pump tubing handling salt water and 





hydrogen sulphide which present a 
difficult corrosion problem. Other ap- 
plications are in the tubes for black 
liquor evaporation (in the prepara- 
tion of waste black liquor for burning 
in the Kraft paper industry), for cau- 
stic solution evaporation, and for al- 
kaline-phenol solution work. 

The new 9 per cent nickel steel tub- 
ing is capable of giving Charpy im- 
pact values as high as 25 foot pounds, 
even at the minus 320 F temperature. 
The new alloy will offer resistance to 
attack by alkaline media and to low 
temperature embrittlement to a great- 
er degree than any other nickel alloy 
steel tubing regularly produced by 
the company. 

Minimum tensile properties of the 
tubing are specified as follows: ul- 
timate strength, 80,000 psi; yield 
strength, 50,000 psi; and elongation, 
20 per cent in 2 in. The use of elec- 
tric furnace steel only is recommend- 
ed with nickel content ranging from 
8 to 10 per cent and carbon held to 
0.12 per cent maximum. The steel 
should be a fine grained type, irre- 
spective of the end use. 











University of Buffalo Engineering Building 


ON NOVEMBER 5 the University of Buffalo broke ground for its new 
engineering building which is planned in three sections, only one of 
which—the center and main section—will be constructed at this time. 
It is expected that this portion of the building will be completed within 
a year and it is planned to be four stories in height, with a one-story 
laboratory extension at the rear. This extension will house the main 
mechanical engineering laboratory having 7000 sq ft of floor space. 
The ground floor will contain an Instruments Laboratory, Fuel and 
Lubricants Laboratory, Machine Tool and Production Inspection Lab- 
oratories, and two class rooms, designed for the use of visual aids. 

On the first floor will be a Heat Treatment Laboratory, Materials 
Testing Laboratory, and office and class room facilities. The second 
floor is reserved for the electrical laboratories. It will also contain a 
constant-temperature, windowless room to house the Gage. Laboratory 
which has been transferred to the University of Buffalo from the Army 
Ordnance. The third floor provides 5000 sq ft of drafting room space. 

Chancellor Samuel P. Capen has pointed out that the engineering 
building is a necessary part of the expansion program announced by 
the University in 1944 when its four year curriculum in Mechanical 
Engineering was begun. The building will house the department of 
Mechanical Engineering, which has already grown to unexpected size 
and will provide the nucleus for expansion which is expected to include 
Electrical and Chemical Engineering in the near future. When com- 
pleted the building will be 307 ft wide. 

At present it is reported that there are 85 freshmen and 25 sopho- 
mores registered which is about 50 per cent more than had been ex- 
pected. In addition there are 35 freshmen, 23 sophomores and 25 
juniors taking engineering programs in the evening and the proportion 
of these students who are working toward degrees is higher than 
expected. 

A full-time student body of 285 in engineering by 1948 is now 
indicated. 
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One of a series of advertisements explaining how Kennedy 
gives careful attention to the details of valve design, con- 
struction and workmanship that provide maximum effec- 


5 Features tiveness, convenience, and length of service 
that make KENNE DY valves 


lastingly leak-proof B 


@ LEAK-PROOF at the STUFFING BOX... withour @ 
excessive friction . . . because of accurately fitting Moulded packing 


plands, stems and bushings with moulded packing. —leak-proof with- 
out excessive 


LEAK-PROOF at BODY-BONNET JOINT . . . be- pressure 
cause of gaskets of specially tough composition ‘and 
large number of heavy bolts at body flanges. 


@} LEAK-PROOF between DISCS and SEATS . . . be- 
cause of extra wide faces of seat and disc rings, with 

















nant ~ 





Large number of 
heavy bolts at 


accurate machine work and rigorous factory tests. 8 hedy Ganges 
4.) LEAK-PROOF between SEATS and BODY .. . be- Gaskets of spe- 

cause seat rings are securely screwed into body ‘and cially tough com- 

bear tightly against shoulder in body. position 


e LEAK-PROOF at END CONNECTIONS... because 
of accurately aligned pipe and threads and flanges. 





Lasting tightness is but one of the many details to 
which Kennedy gives extra care . . . and extra value 

. in valve design and construction. The Kennedy 
Catalog describes all these special features and will 
help you make a selection for trial. Your copy sent 
on request. 











Extra wide faces 
of seat and dis< 


rings 
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The Kennedy Valve Mfg. Co. 
@ New York 
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Accurately aligned 
pipe-end threads 
and flanges 




















Seat rings bear 
against machined 
shoulder in body 
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KENNEDY valves... pipe fittings... pire hydeants 
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—_ PLANTATION — AMERICAN STYLE 


The only three butyl rubber plants in 





existence... those at Baton Rouge, Loui- 
siana; Baytown, Texas; and Sarnia 
tario... were engineered ! 
Stone & Webster Engineering 


tion. In view of the many spec 
















quired for each plant’s design, ere 





and ultimate operation, we also ac 
the coordinating agency. 
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Pictured above, unit #2, butyl rubber plant, 
Baton Rouge, Louisiana, operated by Standard Oil 
of New Jersey (Louisiana Division). Largest and 
first to go into operation; design capacity is 33,000 
long tons of butyl rubber per year. 








STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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Deaeration of boiler feed- 
water is one of the big 
items of economy in 
power plant operation. 





Cochrane Deaerators 


of varying sizes, designs 

and construction have 
been protecting the boiler 
plants of industry for many 
years. The feed piping, 
economizers, water walls and 
tubes of these boilers are 
effectively protected by 
Cochrane Deaeration, which 
removes both dissolved oxy- 
gen and soluble gases, and 
at the same time produces 
savings in heat and fuel by 
heating the water to the 
boiling point. 

















SOFTENERS » DEAERATING SOFTENERS - DEAERATORS +» METERS + STEAM SPECIALTIES 
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HOW TO GET 


THE RIGHT PACKING CUP 
FOR YOUR NEEDS 
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Il. YOU FILL OUT 
THIS SIMPLE FORM 


This simple data sheet can help you get 
increased packing efficiency. It supplies 
information from which Johns-Manville 
moulds packing cups to meet your specific 
needs. In terms of reduced costs and longer 
packing life, it will pay you to make use 
of this easy-to-fill-out form, obtainable . 
from your J-M Packing Distributor. 
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2. WE TAILOR THE PRODUCT TO FIT THE JOB 


From this information, J-M Moulded Packing 
Cups are “custom-tailored,” moulded to. your 
requirements in shape and size, as well as com- 
position. This may vary, depending on whether 
they are to seal against air, water, steam, oil, 
etc., or to operate against high or low pres- 
sures and temperatures. The result is a packing 
cup that wears longer and provides a positive 
seal with minimum friction on all types of 
hydraulic and pneumatic equipment. 

With these tailor-made J-M Packing Cups, 
you can be sure of getting the right packing... 
right in composition, size and shape for your 
needs. For further details write Johns- 
Manville, 22 East 40th Street, New 
York 16, N. Y. 




















Johns=-Manville 


THERE’S A DISTRIBUTOR NEAR YOU 
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DROP FORGED STEEL ¢ | 





VALVES, FITTINGS & FLANGES 


= 
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SAFE and SURE control of vapors and 
liquids at high pressures and high tempera- 
tures in modern steam generating plants is 
dependent on piping materials having an in- 
herent “plus” of strength and toughness. Drop 
forged steel Valves, Fittings, and Flanges 
made by Vogt play a vital part in the smooth, 
efficient operations of leading power plants. 


Catalog F-8 is the drop forged 
steel Valves and Fittings Blue Book. 
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_ Look at the @ Streamlined flow pat- 
tern directly above. It results be- 
cause of the Streamlined form of . 
the inner valve. On your lines it 
means smooth, dependable valve 
action day after day through 
years of service without atten- 
tion. Proof of this is in ee so 
mony users soy.. the 
*1000' on the line ‘and hooet it 


i 
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REDUCING VALVES 


When you put this Streamlined construction on your 
lines you have no complicated parts to get out of 
order, no small ports or passages to clog up. There 
are no close fits. It's straight line flow all the way 
— flow that gives you maximum capacity, close 
delivery pressure control, and tight closures — flow 
that saves you money all along the line — flow that 
means elimination of failures — speedier production 
and no spoilage. 


(ASH STANDARD 


























BULLETIN 962—features the CASH 
STANDARD Streamlined Type 1000 
Pressure Reducing Valve—illus- 
trates the streamlined construc- 
tion and tells why you get excep- 
tionally long, trouble-free, low- 
cost performance. Points out why 
you get no turbulence and there- 
fore. can meet peak demand at 
all times. Explains why straight- 
line flow gives you maximum. cae 
pacity, close delivery pressure con- 
trol, and tight closure..’ 


om A. W. CASH COMPANY 
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BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 





BULLETIN 950—features the CASH 
STANDARD Type D Single Seat 


pressure Reducing and Regulating 


Valves for use with most fluids, 
Shows simple inner working parts 
that save in maintenance. Diagram 
explains how valve works. Blue- 
print shows simplicity of installa- 


tion. 
se 











BULLETIN 965—features the CASH 


STANDARD ''42"' Series—a. com- 


plete line of balanced lever 


valves for handling almost any- 
thing that will flow through a 
pipe except some injurious chem- 


icals. Two full pages show 16 in 
stallations with descriptions. 








: aes : | 
BULLETIN 967—features the CASH 
STANDARD Tye I! Condenser Wa- 
ter Regulator — self-contained — 
pilot-operated for controlling the 
flow of cooling water to conden- 
ser coils. Used with water or air 
—with any gas or oil that is non- 
corrosive—and with all refrigerat- 
ing fluids. Blueprints show installa- 
tion at outlet of condenser and at 
inlet. Capacity charts are shown. 
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ROTO 


TUBE CLEANERS 
for UNION BOILERS 


The Roto equipment illustrated will clean all the tubes in the 
many different designs of Union Iron Works—Bent Tube and 
Straight Tube—Boilers ranging in capacity from 20,000 to 
120,000 Ibs. steam per hour. Roto Tube Cleaners for these 
and other type boilers are stocked ready for instant shipment. 
Engineering assistance on special tube cleaning problems gladly 
furnished, Write, wire or phone us your requirements. 
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Roto Model 125 Air-driven 
Motor with No. 330-1 four- 
arm head and six-way drill 
for cleaning 3” curved tubes. 























ROTO Division of ELLIQYT COMPANY 


145 SUSSEX AVENUE - = Pe wARK 1, N. J. 
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It’s Hard 
to Damage 





TWO BRONZE SEATS GROUND 
TO A TRUE BALL JOINT PERMIT 
EASY CLOSING AND OPENING 


Because the two bronze seats in a Dart Union close to 
form a true ball joint, ruinous wrenching is unnecessary. 
And if the union is needed for some other service, un- 
coupling is effected with equal ease. Body and nut are 
of high-test air-refined malleable iron—are practically 
indestructible. That’s why Dart Unions are cheapest 
in the long run. 




















Next time your supplier calls, AA 
: = — 

ask to see the Dart Union = = 
= = 


construction. 








E. M. DART MFG. COMPANY DART 


PROVIDENCE 5, RHODE ISLAND unton s 
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Houdry Process 


(Continued from page 122) 
are more severe than encountered in 
domestic plants. As a result, the 
power variations are correspondingly 
greater. When it is desired to iron 
out these swings, this can be accom- 
plished by operating the auxiliary 
steam turbine at some partial capacity 
so that its power plus the turbo’s ex- 
cess power equals the desired yearly 
average output. In the Houdry appli- 
cation, where the turbo unit functions 
primarily as an air compressor, the 
relatively minor seasonal variations in 
air flow do not present a process 
problem. 
Cyclic Variations 

It has been seen that variations in 
air flow rate due to seasonal changes 
in ambient air temperature affects 
the turbine inlet and compressor d's- 
charge pressure, the system pressure 
drop and power. Though to a lesser 
extent, changes in the products of 
combustion of the coke deposit also 
affect the foregoing as shown in the 
graphs of Fig. 7 page 122, for a typical 
regeneration. The marked decrease in 
flue gas when part of the compressed’ 
air is diverted to repressure the 
purged catalyst cases next in line for 
regeneration is responsible for the 
major cyclic power dip. As the repres- 
suring power loss is substantially con- 
stant throughout the year, it has been 
applied to the seasonal trend curv-s 
to obtain the maximum power demand 
shown as the dashed line of Fig. 6. 


The electrical power developed dur- 
ing the regeneration graphed on Fig 
7 is not truly indicative of machine 
efficiency and excess power generated 
because some steam was being used 
in the auxiliary turbine to adjust 
power levels. This, of course, does not 
affect the cyclic variations under dis- 
cussion. To minimize the power de- 
mand during repressuring, this period 
is spread out over a period of about 
two minutes and the flow of repres- 
suring air is limited to a more or less 
constant flow rate by mechanical 
throttling. If the catalyst cases were 
repressured suddenly, the power de- 
mand surge would increase propor- 
tionally. If desired, the surge could be 
eliminated by repressuring from a 
tank fed continuously by the compres- 
sor, but this refinement has not been 
warranted. 
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ube Boilex --- 


e Edge Moor boiler desig” is and always has been flexible. No single type 
will furnish steam under all circumstances and requirements as satisfactorily 
and economically as a boiler adapted to those requirements and conditions. 


e The Edg Flow Boiler is designed for maximum output 
in a limited space- It is a combination of a simple two-drum boiler bank, 
having perfect U-tube circulation, and a water cooled furnace, integral with the 


gdge Moor Vertica 1 Flow arge amount of surface exposed to radiant heat results ina 


unit with Edge Moor © quick steaming unit that wi give rapid response to load changes: 
Superheater and tubular 


= s rebacte oT aoe = * The Edge Moot Vertical Flow Boiler is adaptable to all methods of firing 
both solid and liquid fuels. sizes from the smallest to units 


capable of generating 200, 


EDGE MOOR IRON woORKS, INC., Main Office and Works: Edge Moor, Del. 
Branch Offices: New York, N. Y., Chicag Ill. 
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"MEGGER” Insulation Testers 
a] are always dependable = 





@ 


GENERATOR 


OHMMETER 


In what we term a cross-coil true ohmmeter, 
two coils are mounted in fixed relation to each 
other on the same pivot-and-jewel moving 
system in the field of a permanent magnet. 
“Current” flows in coil A and “potential” in 
coil B, and they are connected so that their 
respective torques oppose each other. Since 
there are no control springs, the opposing coils 
give a true ratio of E/I, and ohms (or meg- 
ohms) are indicated by a pointer over a scale. 
The readings are independent of the voltage 
of the hand-driven d-c generator, because any 
change in the voltage affects both coils in the 


same proportion. 


The ‘Megger” instrument is simplicity itself. The circuit diagram shows 
all elements—hand-cranked generator, fixed resistance coils and ohmmeter 
with pointer and scale. Nothing more is needed and nothing could be 
simpler. In making resistance tests, you merely connect leads from the 
instrument to the apparatus or circuit under test, turn the crank for a few 
seconds, and read the insulation resistance directly on the scale. 

Power generation and distribution practice has dictated certain standards 
of quality and performance that every piece of electrical equipment is 
expected to meet. “Megger” insulation testing instruments have been and 
will continue to be built in conformity with these high standards. 

For complete descriptions and applications of all types of ‘“Megger” 


Insulation Testers write for Catalog 1685-PE. 


*Tade Mark U. S. Pat. Off. 


AMES G. BIDDLE CO. + piitabetenta’7, ea. 
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John J. Brown 


JOHN JACOB Brown, of Cranford, 


N. J., and Biddeford Pool, Me., died 
in St. Luke’s Hospital, New York, on 
February 15 after a brief illness. He 
was 73 years old. 

At the time of his death, Mr. Brown 
was Chairman of the Boards of the 
Foster Wheeler Corp., New York, and 
Foster Wheeler, Limited., St. Cath- 
erine, Ontario, Can. Born in Tyler, 
Texas, on January 19, 1873, he was 
the son of John A. and Emma (nee 
Sanford) Brown. He married Mary 
Katherine McCoole of St. Louis, Mo., 
in 1922. 

Mr. Brown started his business 
career as a construction engineer for 
the Consolidated Compress Co. of 
Texas in 1895. Later he became asso- 
ciated with Henry R. Worthington 
Pump Co. of New York as specialist 
on the development of hydraulic 
equipment for compressing cotton. 
When Worthington became part of 
the International Steam Pump Co., 
he was made general western man- 
ager for the latter, with headquarters 
in Chicago. In 1907 he became vice 
president of the Wheeler Condenser 
and Engineering Co., N. Y., and was 
elected president in 1918. During 
World War I he acted as chairman 
of the Condenser Committee, War 
Industry Board, and was a member 
of the Non-Ferrous Metals Commit- 
tee. 

Upon consolidation of the Wheeler 
Condenser and Engineering Co. and 
the Power Specialty Co. as the Foster 
Wheeler Corp., Mr. Brown was elected 
chairman. In 1923 he organized the 
Carteret (N. J.) Bank & Trust Co. 
and served as its president until 1928. 
He was @ director of Fidelity Union 
Trust Co. of Newark, Cranford Trust 
Co., General Regulator Corp. and 
Liberty Mutual Insurance Co. for 
which he also served as a member of 
the New York advisory board; and 
was a member of the American So- 
ciety of Naval Architects and Marine 
Engineers and New York Southern 
Society. Club affiliations included En- 
gineers, Bankers, Recess, Baltusrol 
Golf and Abenakee. He was a mem- 
ber of the American Society of Me- 
chanical Engineers. 












Program for Midwest 
Power Conference 


AFTER A LAPSE of one year, the Mid- 
west Power Conference will be active 
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URING the war the Metropolitan District 
Water Supply Commission of Boston 

was prepared to meet the emergency which 
could have occurred if its Chestnut Hill Pump- 
ing Station had been bombed or sabotaged. 


Within an exceptionally short time . . . 
in a comparitively small space . . . the Com- 
mission built an emergency pumping station 
which had an available capacity of 45 
million gallons daily in case of necessity. 


To accomplish this, two Warren 18-DL- 
25 pumps were used, one direct-connected 


to a 900 HP motor and the other V-belted 
to a 1250 HP motor (see illustration). These 
pumps were originally built by Warren for 
de-watering service in the Quabbin Tunnel 
project of the Metropolitan District Com- 
mission. Thus Yankee ingenuity, plus the 
versatility of Warren Pumps and Warren 
engineering, made another worthwhile war- 
time contribution. 


The same product and engineering skill 
is now available for peacetime projects. 
Ask for information. 


If you have a pumping 
problem involving : 
(] General Water Service 
_] Boiler Feed 
_] Paper Mill Services 
] Process 
CZ De-watering 


] Condensate Return 


C] Oil Handling 
(_] Hydraulic Pressures 


... or other services, your 
inquiry will receive prompt 
attention. 


P2 


WARREN STEAM PUMP COMPANY, INC. - - - WARREN, MASSACHUSETTS - - - Able Representatives in Principal Cities 


WARREN PUMPS 
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YARWAY STRAINERS are selling by the 
thousands because they are better engi- 
neeted for the service. 

“The Screen is the Thing” —a high-grade, 
woven Monel wire screen that stops the 
dirt, lets fluids flow freely. 

Then, too, purchasers like the body finish 
—Cadmium plating inside and out for 
protection against corrosion. 

And last but not least, it is “Easy to Clean” 
having a steel blow-off bushing, precision 
machined with straight thread. Screen and 
bushing come out together—go back to- 
gether, automatically aligning. 

Six sizes, %2" to 2" for pressures up to 
600 lb serve practically all strainer needs. 
Sold by over 100 Mill Supply Houses. See 
your Supply House or write for Bulletin 
S-200. 


YARNALL-WARING COMPANY 


114 Mermaid Avenue PHILADELPHIA 18, PA. 


YAR WAY STRAINERS 











this year with a well balanced pro- 
gram of interesting and timely power 
topics presented in papers by author- 
ities well known in engineering cir- 
cles. Since its reorganization in 1938 
as a cooperative institution with uni- 
versity and technical society associa- 
tions, the responsibility and sponsor- 
ship of the Conference has_ been 
centered in Illinois Institute of Tech- 
nology. 

This year the Conference is being 
extended to three days, instead of two 
as previously, April 3, 4 and 5 and 
will be held at the Palmer House, 
Chicago, Ill. As established in the 
past, the purpose of the conference is 
to offer an opportunity for all persons 
interested in power production, trans- 
mission or consumption to meet for 
the study of mutual problems free 
from the restrictions of required mem- 
berships in technical or social organi- 
zations. 

Stanton E. Winston of the Illinois 
Institute of Technology is Conference 
Director and C. A. Nash of I.1.T. is 
Secretary from whom additional in- 
formation regarding the Conferences 
may be secured. Following are the es- 
sential features of the program which 
has been released for publication: 

Wednesday, April 3, 1946 

10:15 a.m. Opening Meeting, L. E. 
Grinter, Chairman; Address of Wel- 
come, James D. Cunningham; Re- 
sponse, T. R. Agg; Atomic Energy, 
P. W. Swain; Future Requirements 
and Trends in the Use of Electric 
Power, Howard P. Seeyle. 

12:15 p.m. Joint Luncheon with 
ASME, J. C. Marshall, Chairman; 
Speaker, Alf Kolflat, “Problems in 
Power Plant Design.” 

2:00 p.m. Central Station Practice, 
P. F. W. Waller, Jr., chairman; Auto- 
matic Control of Steam Generators 
and Auxiliaries, P. S. Dickey. 

Developments in Air Conditioning, 
James S. Locke, Chairman; Centri- 
fugal Compressors, W. H. Carrier; 
Cooling Tower Selection, J. Lichten- 
stein. 

3:30 p.m. Feedwater Treatment, 
C. H. Fellows, Chairman; Problems in 
Water Conditioning in Plants Using 
High Percentages of Makeup, Leo F. 
Collins. 

Recent Electric Developments, J. S. 
Gault, Chairman; Transmission - line 
Fault Locater for the Rio Negro Proj- 
ect, Kenneth W. Jarvis; The Use of 
Silicone Insulation, G. L. Moses; The 
Application of Rotating Regulators, 
L. T. Rader. 

Thursday, April 4, 1946 

9:00 am. Parallel Operation and 
Interconnection, E. W. Kimbark, 
Chairman; Damper Windings for 
Waterwheel and Diesel Generators, 
W. L. Ringland; Power Exchange in 
Interconnected Systems, C. W. May- 
ott. 

Developments in Space Heating, 
Ralph E. Turner, Chairman; Radiant 
Heating, T. Napier Adlam; Industrial 
Applications of the Heat Pump, Philip 
Sporn. 

10:30 a.m. Hydro Power No. 1, F. 
M. Dawson, Chairman; Present Status 
of the Proposed Hydroelectric Devel- 
opment of the St. Lawrence River, 
Carl Giroux; Hydroelectric Power in 
the Missouri Basin, B. H. Greene. 

12:15 p.m. Joint Luncheon with 
AIEE, J. F. Calvert, Chairman; 
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ELIMINATE CONCEALED 
DEFECTS in piping connec- 
tions by specifying Forged 
Fittings. 


ELIMINATE FATIGUE 
FAILURES under vibration 
by specifying Forged Fittings. 


RESIST STRAINS of expan- 
sion and contraction under 
extreme temperatures by 
specifying Forged Fittings. 


OBTAIN MAXIMUM 
STRENGTH to withstand 
hydraulic shock pressures by 
specifying Forged Fittings. 


A DISH 


Steel Fittings 


The sharp, cleancut threads, accurately machined to exact- 
ing tolerances, together with the strength and endurance 
afforded by Ladish Controlled Quality Forged Steel Fittings, 
assure ultimate economy by minimizing replacement and 
maintenance cost. 


Write for your copy of Ladish Forged 
Steel Fittings Catalog, Volume 2. 


LADISH DROP FORGE CoO. 


Cc VV OAH Y=. 
District Offices: NEW YORK © PITTSBURGH * CLEVELAND * ST LOUIS © HOUSTON * LOS ANGELES 


w 


's €C ON S I N (mitwauKkee suBuRe) TO MARK BROGRESS 








Two-piece yoke with 
pressure lubricated yoke 
sleeve. Longer trouble- 
free thread engagement. 


Fig. 3002. OIC 
Cast Steel 300- 


pound OS&Y Gate ¥ 
Valve. —~ 


Deeper stuffing box. 
Longer cooling chamber. 
Corrosion-resistant 
bushings. 


Trim alloys carefully ya . ‘ eQ 
selected to insure greater ; a 

utility and durability. i oe 
denum steel bodies 


and bonnets. Stronger 
bonnet flanges. 


Q / 


Heavier I-beam solid wedge 
with mirror-finish seating sur- 
face. Straight-thru. ports to 
minimize turbulence and pres- 
sure loss. 


The Inside Story 
of a Great 


VALVE 


ET the full inside story of this great 
OIC Cast Steel Gate Valve and 
you'll understand why so many Central 
Power Generating .Plants, Industrial 
Power Units and General Industrial Proc- 
essing Operations are changing over to 


OIC’s. 


They’re replacing with and standard- 
izing on OIC’s to get: full free flow . . 
positive control . . . longer uninterrupted 
service . .. quicker, easier repacking under 
pressure . . lower maintenance costs. 


The OIC repacking feature alone 
makes OIC’s unique among all valves. 
The special OIC gland linking device 
lifts the two-piece gland assembly as one 
unit and conveniently locks it up out of 
the way during repacking. 

The gland eye bolts banish all woe of 


lost or misplaced bolts by swinging out 
of the way for repacking. 


These are just two of the many reasons 
why OIC’s are the proven valves of 
greater value, greater service and lower 
costs. 


There’s an OIC Distributor near you. 
You'll benefit by calling him today and 
by getting from him the full inside story 
of the cost-lowering advantages of OIC 
Valves. If you do not have his name we 
will be glad to supply it. Write direct to 
OIC—Wadsworth, Ohio. 


There’s a superior OIC 
Bronze, Iron or Steel Valve 
in every size for every service. 








ALVE? 


Tue Onto INJEcToR Company -- Wapswortu, Onto, U.S. A. 
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Sealing Materials are Changing 


See actual samples of Newly-Processed Familiar Materials, 
and Better-than-natural Synthetics! Get Free Folio! 





Now, time-honored gasket and sealing problems find 
new answers. . . and so do new sealing problems in 
new products and new designs . . . for here at Fel-Pro, 
radical changes and improvements are taking place in 
gasketing, sealing and dampening materials. And Fel- 
Pro’s TWO ADVANTAGES (technical know-how, 
and on-time delivery of quality products in wanted 
volume) are back of every one of these Fel-Pro 
pioneering moves. 


Many current sealing questions are already answered 
by Fel-Pro’s Thiokolized Felpak, Karropak, Fish- 
paper, Chipboard, Fibre, Cork and other modernly 






processed materials, or, by Fel-Pro synthetics that, 
for many applications, are actually better than natural 
products formerly used. Still other questions are being 
answered—perhaps yours among them—through Fel- 
Pro’s no-charge consultation service. 


GET NEW FREE SAMPLE BOOK 


The whole story to date—in terms of working data and 
actual samples of successful materials—are in the new 
letter-size (8Y%2” x 11”) Fel-Pro filing folio . . . a complete 
modern reference on gasketing and sealing. Get your free 
copy and be abreast of gasket developments! 





USE THIS COUPON 


FELT PRODUCTS MFG. COMPANY 
1537 CARROLL AVE., CHICAGO 7, ILL. 
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Gentlemen: Without cost or obligation to 
me, please send me your sample folio of 
modern sealing materials. 


My Name 












Business Address____ 











‘O23 “Sam S29haOWd ates 


30104 TWINS ONIND¥E GRY LaNSvo HORDbRIBebss: 


“A Op YRIED 














oe Cth Sealing Materials, Gaskets, Packing, Washers, Sound and Vibration- 
Dampening Materials... Specially Treated, Die-cut and Fabricated by Fel-Pro, 
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in a HENSZEY 
FLOW INDICATOR 


This rugged and accurate instrument in- 
dicates flow over its entire range — from 
zero to 100 per cent — indicating a pulsa- 

ting flow exactly as it occurs. The graduations 
on the easy-to-read dial are uniformly spaced 
and read direct — without constants. 


So, if you need accurate information on ‘“‘how 
fast it is running” — instantly and accurately 
— plan for the installation of Henszey Flow 
Indicators. Installations satisfactorily per- 
forming in Paper Mills, Chemical Plants, 
Petroleum Refineries, Milk Condenseries, 
and other varied industries. 


Sizes range from 
10 G.P.M. to 600 
G.P.M. Pipe con- 
nections %” to 4”. 


Send for Bulletin Fi-1. 
HENSZEY COMPANY 
Dept. C3, Watertown, Wis. 





FLOW INDICATORS 


Continuous Blowdown © Distillation Systems © Heat Exchangers 
Feed Water Meters © Boiler Feed Regulators * Proportioning Valves 
also MILK EVAPORATORS and PRE-HEATERS 


eS 





Speaker, D. C. Prince, “Promotional 
Engineering.” 

2:00 p.m. Insulation Problems on 
Power Systems, C. E. Bauman, Chair- 
man; Field Testing of Insulation, A. 
L. Brownlee; Transients in Electric 
Power Systems, H. A. Peterson; Re- 
view of Present and Future Conditions 
in the Cable Field, R. J. Wiseman. 

Diesel Power, R. E. Summers, 
Chairman; Exhaust and Intake Muf- 
flers and their Effect on Performance 
of Diesel Engines, Robert W. Huddle; 
Effect of Superchargers on Diesel 
Performance, Ralph Miller. 

3:30 p.m. Gas Turbines No. 1, D. L. 
Arm, Chairman; Where the Gas Tur- 
bine Stands Today, L. N. Rowley and 
B. G. A. Skrotzki; Linear Relation- 
ships in Gas Turbines, John T. Ret- 
taliata. 

6:45 p.m. “All Engineers” Dinner. 
Speakers, Lieutenant General Ray- 
mond A. Wheeler and Rear Admiral 
John J. Manning. 

Friday, Aprii 5, 1946 

9:00 a.m. Gas Turbines No. 2, H. O, 
Croft, Chairman; The Gas Turbine in 
Industry, J. R. Carlson. 


Hydro Power No. 2, Ben G. Elliott, 
Chairman; Spillway Gate Operation 
to Prevent Erosion Below Dams, Arno 
Lenz; The Objectives and Benefits of 
the Wisconsin Valley Improvement 
Co., M. W. Kyler. 


Bacharach Acquires 
Practical Instrument 
Company 


IN A RECENT STATEMENT made by 
R. Ulrich, Vice President of the Bach- 
arach Co., announcement is made that 
the Bacharach Industrial Instrument 
Co. of 7000 Bennett St., Pittsburgh, 
has purchased the Practical Instru- 
ment Co. of Chicago. The latter com- 
pany has been manufacturing the 
portable temperature, humidity and 
operations recorders which will now 
be manufactured in the Bacharach 
plant as companion products to its 
line of portable Fyrite Carbon Diox- 
ide Indicators, Draftrite Draft Gauge, 
and related instruments. 

Manufacturing equipment is being 
transferred from Chicago to Pitts- 
burgh and in the meantime the Bach- 
arach engineering department is com- 
pleting the development of certain im- 
provements in the design and appli- 
cation of the moderately-priced re- 
corders. 


Power Projects in 


Central California 


BuREAU OF RECLAMATION, regional 
office, Sacramento, Calif., has pre- 
pared a report of power and other 
projects in Central Valley district of 
Staté, recommended for immediate 
development. Plans for a number of 
proposed projects have been com- 
pleted or are now in progress, await- 
ing Congressional action for necessary 
funds. Report has been made under 
authority of a Presidential order and 
in compliance with a request from 
Congress. Various power develop- 
ments included and recommended are: 

Pine Flat hydroelectric power plant, 
Kings River, capacity 45,000-kw, esti- 
mated cost $3,300,000; Monticello 
hydroelectric power station, Putah 
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For the most efficient and economical 
service in vertical transportation — 
for a few stories or many — call your 


nearest Otis Representative today. 


Otis elevators, Otis escalators, Otis 
trained men and the facilities of the manu- 
facturers of more than half of the world’s 
elevator equipment are all available to 
assist you or your Architect in solving 


any vertical transportation problem. 


TRANSPORTATION PROBLEM? 


Otis Passenger Elevators with up-to-date 
dispatching methods are the recognized 
answer to congested elevator traffic 


conditions. 


Otis Escalators are used where large 
numbers of persons are to be carried 
from floor to floor in comfort and without 


crowding. 


Otis Freight Elevators with a variety of 
control systems are designed to satisfy the 
most exacting requirements of floor to floor 


freight handling. 
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U.S. HOFFMAN 


AIR APPLIANCE DIVISION, 





COAL DUST DEPOSITS PRESENT EXPLOSION HAZARDS 
Hoffman vacuum cleaning equipment is the eco- 
nomical way to rid your plant of hazards. Coal dust 
deposits are quickly and economically removed. 


ASH DUST ACCUMULATIONS ARE HEALTH HAZARDS 
A Hoffman stationary system —or heavy duty 
portable cleaner accomplishes a more thorough 
cleaning job with less work, improves your work- 
ing conditions. 


ORDINARY HAND CLEANING IS EXPENSIVE, INEFFICIENT 
Vacuum cleaning removes dust without scattering 
it. Broom sweeping only aggravates dust condi- 
tions, stirs up clouds of fine dust to settle elsewhere. 


DUST SCATTERED BY HAND DAMAGES INSTRUMENTS 
Hoffman equipment shines where dust conditions 
threaten damage to electrical equipment or deli- 
cate instruments. Pays its way by preventing fre- 
quent repairs. 

SEND FOR LITERATURE 


MACHINERY 
CORPORATION 
101 FOURTH AVE., NEW YORK 3,N.Y. 












River, capacity 25,000-kw, estimated 
cost $1,700,000; Folsom hydroelectric 
power plant, American River, capac- 
ity 60,000-kw, estimated cost $4,500,- 
000; Hot Springs hydrolectric station, 
Kern River, capacity 3500-kw, esti- 
mated cost $700,000; Bidwell Bar 
hydroelectric station, on Middle Fork, 
Feather River, 104,000-kw, cost 
$5,500,000; New Melones hydroelectric 
plant, Stanislaus River, capacity 48,- 
000-kw, cost about $3,000,000; Tulloch 
power plant, Stanislaus River, capac- 
ity 20,000-kw, cost $1,500,000; Elbow 
Afterbay hydrolectric power plant, 
Feather River, capacity 20,000-kw, 
estimated cost $4,500,000; Table 
Mountain hydroelectric power station, 
Sacramento River, capacity 45,000- 
kw, cost $4,050,000; New Bullards 
Bar power plant, North Yuba River, 
capacity 60,000-kw, estimated cost 
$3,000,000; Nashville power plant, 
Cosumnes River, capacity 18,000-kw, 
estimated cost $1,500,000. Construc- 
tion of a portion of proposed trans- 
mission system, for which plans are 
being arranged, is estimated to cost 
$32,600,000. 


Report Showing 
Typical Electric Bills 


TYPICAL ELECTRIC BILLS for residen- 
tial service in all communities of 2,500 
population and more in the United 
States as of January 1, 1945, are 
shown in a report issued recently by 
the Federal Power Commission. Resi- 
dential bills are shown in the report 
for 3,830 communities served by 1,221 
utilities. Of these communities 838 
or about 22 per cent are served by 808 
publicly-owned utilities, while 2,992 
communities are served by 413 pri- 
vately-owned utilities. 

The report shows that wide differ- 
ences persist between the lowest and 
highest residential bills for identical 
quantities of electric energy among 
communities in the same population 
groups. It is noted, however, that in 
general there are lesser differences 
today than were observed in 1935 
when the first reports in this series 
were issued. 

Comparisons with average bills for 
1935 are also shown indicating the 
magnitude of the downward trend in 
residential rates that has taken place 
during the 10-year period 1935 to 
1945. For the United States as a 
whole, average monthly bills for 100 
killowatt-hours of residential service 
have decreased 16.7 per cent. Eight 
states — Arizona, Florida, Tennessee, 
Utah, Mississippi, Arkansas, North 
Carolina, and Idaho—all had reduc- 
tions equal to 25 per cent or more of 
the 1 average bill. 

The publication, which may be re- 
ferred to as FPC R-30 when ordering, 
will be sold at 25 cents a copy by the 
Federal Power Commission only. 


New York City to 
Consider Sale of 
Power Plants 


BOARD OF TRANSPORTATION, New 
York, N. Y., has opened negotiations 
with the Consolidated Edison Co., 
New York, relative to the sale of the 
three power plants of the city’s uni- 
fied transit system to that organiza- 
tion. Under a proposed program, all 
required power supply used on the 
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Weld-O-let Fittings provide full pipe strength 
outlets on the manifold of this mud pump. 
























Lt Bel : @ Whenever branch pipe outlets are made on any piping 

Weld-0-let Fittings DIVE system, dangerous internal and external strains are en- 
countered. These strains can cause trouble unless careful 

youl full pipe strength consideration is given to adequate reinforcement of the 
joint. And in most cases, this necessary reinforcement is a 


{ b h { | t costly and time-consuming job. 
dl rane Oll C An easy way to solve these problems permanently is to use 


Weld-O-let Fittings wherever welded branch pipe outlets 
are called for. These modern fittings for either welded or 
threaded branch pipe connections are designed with a 
heavy external reinforcing rib. This rib gives you full 
original pipe strength at the joint and makes additional 


reinforcement unnecessary. 


Get the complete story on these easy-to-install branch pipe 
fittings that give you full pipe strength joints and improved 
flow conditions. Write today for the new Weld-O-let Catalog. 





Forged Fittings Division BUY MORE BONDS AND KEEP THEM 


BONNEY FORGE & TOOL WORKS - 639 N. Meadow St., Allentown, Pa. 


1435 7015 ae 


TRADE MARK REC. U. S. PAT. OFF PAT. IN U.S. & FOREIGN COUNTRIES 


WELDING OUTLET=THREADED OUTLET=-SOCKET OUTLET 
Gar Welded Branch Pine Outlets 
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Precision Engineered to Eliminate 
“HAMMER and BANG” in ANY system with 
Operating Pressures up to 6,000 Ibs. 


Heavy duty service records upwards 

of 17 years without removal from 

lines . . . Williams-Hager Flanged 

Silent Check Valves are built to 

meet the exacting requirements .of 

specified by any end use. No webs to restrict 

° ° or hamper the flow of liquids... 
Leading Industries the free-floating valve will operate 


for such exacting normally and efficiently in any 
position. 

uses as; Dependably constructed in sizes 

Public Urilities * Water Works * In- from 1"' to 20"' inclusive, from iron, 

semi-steel, bronze, cast steel, stain- 

dustrials * Oil Refineries * Paper Mills los eeeel oe eel... pressure 
* Hotels * Hospitals * Chemical Works resistant to 6,000 pounds. 

* Office Buildings * Public Buildings Do you have the new Williams 

Breweries - Steamship Lines, ete. Catalogfor Power PlantEquipment? 


EW AMS GAUGE 


om oi. ya, i 4 


Pump Valves ...Water Gauges... Gauge 
Cocks... Pump Governors... Steam Traps 
Feed Water Regulators... Water Gelumns 


3000 PENNSYLVANIA AVENUE - PITTSBURGH 12, PA. 





system would be purchased from the 
Edison company in the future. The lat- 
ter has been furnishing power for the 
IND division since it began opera- 
tions in 1932, while the two other 
divisions of the subway _ system, 
known as IRT and BMT Divisions, 
respectively, have secured power re- 
quirements from the municipal-owned 
generating stations. 

With the sale of the power plant 
on 59th Street, ‘the city would save 
an estimated expenditure of $15,000,- 
000, for proposed modernization and 
expansion in the next 24 months. An- 
other generating plant on 74th Street 
is in poor condition, and the Edison 
company, it is said, is not particu- 
larly interested in taking over that 
property. The third plant in Wil- 
liamsburgh district was partially 
modernized in 1938. On December 
29, 1945, the Board cancelled a $390,- 
000 contract with J. G. White Engi- 
neering Corp., New York, to super- 
vise the proposed development and 
modernization program at the 59th 
Street station noted. This was ini- 
tially intended to be the first major 
step in a program estimated at $104,- 
000,000, to have the city furnish all 
power required for the transit system 
from municipal-owned stations. The 
program was developed by the White 
organization in two studies and in- 
vestigations authorized by the Board 
of Estimate at a total cost of $90,000, 
the first being made in 1940 and the 
second in 1944, The Board of Trans- 
portation now holds that the Edison 
Co. generally can furnish power more 
economically than city-owned sta- 
tions. 


New Officers for 
Stoker Association 


THE NEWLY ELECTED OFFICERS of the 
Midwest Stoker Association of Chi- 
cago, an organization of wholesalers 
and distributors of mechanical coal 
stokers, which were elected on Janu- 
ary 9 are Joseph G. Beard, president 
who succeeds John J. Hayes. Mr. 
Beard is assistant manager, stoker 
division, Illinois Iron & Bolt Co., and 
Mr. Hayes is manager of the Auburn 
Stoker Co. Vice President, F. J. Mo- 
ran, sales manager, C. E. Sundberg 
Co.; secretary treasurer, E. W. Jones, 
office manager, Iron Fireman Manu- 
facturing Co. These three newly 
elected officers were also elected to 
the Board of Directors together with 
E. M. May, branch manager, Combus- 
tioneer Division, Steel Products En- 
gineering Co., and A. H. Proche, 
branch manager of the U. S. Machine 
Corp. 


Public Service Corp. 
Budgets $17,000,000 


for Construction 


-MorE THAN $17,000,000 has been 
authorized by Public Service Corpo- 
ration of New Jersey for new equip- 
ment, extensions and replacements 
for its subsidiary operating companies 
in 1946. This does not include any 
part of the $23,000,000 estimated cost 
of the proposed new electric generat- 
ing station at Sewaren. 

Of the budget, $5,514,192 is for the 
Electric Department and $5,329,578 
for the Gas Department of Public 
Service Electric and Gas Co.; $3,875,- 
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PROBLEM: 


To find insulated 
cable for battery- 
charging leads — 
immune to 








attack by electrolyte 


An Ohio steel mill required insulated 
cable for its battery-charging equipment, 
which consisted of a 250-kw generator 
and a 27-panel switchboard. Cable was 
needed for leads from panels to batteries. 
As the leads ran underground, the cable 
insulation had to withstand moisture as 


RESISTS CHEMICALS—Fiamenol Style FL cable is 
highly resistant to oils, water, mild acids, and alkalies— 
and weather. It is tough and stable, is flexible at low 
temperatures, and has high dielectric strength. Flamenol 
does not support combustion—therefore, prevents outages 
due to fires. Requiring no protective braid, it reduces the 
volume of wiring and eliminates terminating problems due 
to fraying. Its insulation strips easily and leaves the con- 
ductor surface untarnished. 


A G-E “‘FIRST’’— Only G.E. makes Flamenol cable. 
Flamenol is the original cable insulated with plasticized 
polyvinyl chloride. G.E. introduced it in 1935—not as a 
substitute for rubber-insulated cable but as a new type 


GENERAL @ ELECTRIC 





souven win AAITIENOL casts 


well as electrolyte fumes and accidental 
contact with the electrolyte itself. Four 
years ago, at G.E.’s suggestion, Flamenol* 
Style FL insulated cable was selected for 
the job. The mill reports that the original 
installation is still giving trouble-free 
service. 


possessing desirable properties not obtainable in rubber. 
To find out how Flamenol can help solve your problem— 
save you time, trouble, and expense—ask our local office, 
or write Apparatus Dept., General Electric Company, 
Schenectady 5,N. Y. 


*Trade-mark reg. U.S. Pat. Off. 
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350 for Public Service Coordinated 
Transport and $1,997,600 for Public 
Service Interstate Transportation Co. 
The System Gas Companies of the 
Corporation—Atlantic City Gas Co., 
Peoples Gas Co. and County Gas Co. 
= allotted approximately $365,- 


Laclede-Christy 
Expands 

"PURCHASE OF THE properties and 
business of the Alabama Clay Prod- 


ucts Co., Birmingham, Alabama, by 
the Laclede-Christy Clay Products 


Co. of St. Louis, Mo., has recently 
; been announced, the change taking 
Bee effect on January 2. The properties 
effected will continue to be operated 
at the Alabama Clay Products Co. 
plant, a wholly owned subsidiary of 
’ . : Laclede-Christy. 
A Fisher Level-Trol with full throttling pneumatic Having contributed many of the de- 
’ i velopments now enjoyed by the users 
pilot, actuating a remotely installed FISHER DIA- of refractory products over the past 
: 100 years, Laclede-Christy has grown 
PHRAGM MOTOR VALVE —a control combination steadily in importance in the in- 
; —— dustry and as early as 1902, the 
that guarantees the finest in liquid level control for Company recognizing the importance 
of scientific approach towards the 
heaters, condensors, deaerators and hot wells. advancement of better refractories 
and the solution of refractory prob- 
lems, was the first to establish 
trained research and engineering 
staffs to serve the refractories user. 
In 1931 Laclede-Christy acquired 
the Buckeye Clay Pot Co., Toledo, 
Ohio. Early in the war the Company, 
recognizing the possibility of refrac- 
tories being a critical material in the 
war effort, modernized and mate- 
rially enlarged its St. Louis plant. 
At the present time, three large 
plants are operated in St. Louis and 
Toledo, Ohio, for the manufacture of 
fire clay, refractories for the glass in- 
dustry, high alumina products, re- 
‘THE LEVEL-TROL fractory specialties, such as high tem- 
Insures extremely sensitive con- perature mortars, coatings, plastic, 
trol—no measurable lag — pilot furnace cement and refractory casta- 
100% pneumatic in operation —all bles, as well as vitrified products and 
linkage, pivot points and other sewer pipe. 
sources of friction eliminated. A-S. Holberg, who has been Pres- 
; ponte bas ae ype ident of the Alabama Clay Products 
metre ee oe ne es Co., will continue to be with the Com- 
a a ae | F pany. H. W. Gethin, Manager of the 


and sticking Float freely sus- A s ; 
pended — free trom lost motion and guides. Pittsburgh, District of Laclede- 


Relay type pilot speeds action of the diaphragm valve Christy Clay Products Co., will be 

in response to level change. Avaitable in direct or reverse Vice-President and General Manager 

acting types. May be mounted either to the right or left of the of the newly acquired Alabama prop- 
float cage. : erties and will live in Birmingham. 
Proportional band adjustment makes it possible to vary the The office of the Alabama Clay Prod- 
amount of level change necessary to fully stroke the diaphragm ucts Co. will continue to be located 
valve— minimum level change 42”, maximum change equal to in the Martin Building, Birmin gham, 


length of the float. Al hil h = fic f La 
Level position adjustment permits level maintenance at a., while the main offices o C- 
4 J , lede-Christy Clay Products Co. are 


pre atone i sci sii located in the Ambassador Building, 
Correctly engineered to respond accurately and with com- St. Louis, Mo. 
Rovccatncs eaanniase —aiegnl Mer seoinn Seati First Standardized 
Wr qeisll tage of caine ine aes antes: une ae Steam Turbine 

top and bottom guided —conventional throttling or per- WESTINGHOUSE ELECTRIC CorP. has 


, centage type characteristics. Selected materials for resist- : : . 
ance to corrosion, erosion and galling. under construction at the South P hil- 
Valve bodies have large flow passages to minimize friction adelphia plant, its first standardized 
losses and full port openings to develop full line area. Deep steam turbine built for electric power - 
packing stuffing box with molded packing and lubricated. . 4 ar generation. This 30,000 kw machine 
1 

















is for the Riverview plant of the 
Southwest Public Service Co. at 
Borger, Texas. It will help supply 
power to oil refineries, numerous car- 
bon-black plants, and a synthetic rub- 


; ber factory, and will provide power 
GOVERNOR COM PANY for irrigation facilities in the Texas 

1031 Fisner Bldg., MARSHALLTOWN, IOWA panhandle. : , 
pesanucente oe Heretofore, steam turbines, which 


are the source of most of the nation’s 
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SIMPLICITY 


Wing Steam Turbines have 
been a dependable source 
of power in industrial and 
marine applications for 
over a third of a century. 
In the operation of fans, 
blowers, pumps and other 
auxiliary drive equipment, 
their simplicity, their eco- 
nomical performance and 
their ability to stand up 
a under adverse condi- 
5) sean tions are outstanding 
| characteristics. 


OPERATING RANGES 


STANDARD HIGH PRESSURE 


Maximum B. H. P. 100 150 
Max. Steam Temp. 525°F'; 750 F. 
Max. Pressure 275 Lbs. 600 lbs. 
Back Pressure up to 50 lbs. 50 lbs 
Speeds up to 4000 RPM 4000 RPM 


Write for Bulletin SW-1 


L..J. Wing Mf.Co. 


154 W. 14th St., New York 11, N. Y. 


Factories: Newark, N. J. and Montreal, Canada 


° 


TURBINES 
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Fuller Rotary Compressors require very little floor space in relation 
to capacity, have no vibration, and consequently require com- 
paratively light, inexpensive foundations. 

The installation illustrated above—two Fuller Rotary Two- 
stage Compressors, with individual motors, capacity eath 750 
c.f£.m. free air, compressing from atmosphere to 100-lb. gage, 
were placed on foundations which formerly supported two con- 
ventional type machines with a capacity of 250 c.f.m. each, 100-lb. 
pressure... THREE TIMES the capacity on the same foundations! 

“Spot your compressors ...have air when, where and as you 


need it.’? 
Bulletin C-5 illustrates and describes these 
machines. It’s yours for the asking. 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago 3 - 1144 Marquette Bldg. 
. San Francisco 4 - 421 Chancery Bldg. 
No. 4 of a series Washington 5, D. C. - 618 Colorado Bldg. 


oi i ie = 


PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 





mass-production power, have them- 
selves always been tailor made. 
Standardization has recently been 
brought about by a committee organ- 
ized by the American Institute of 
Electrical Engineers and the Ameri- 
can Society of Mechanical Engineers, 
and is recognized as a definite step 
toward improving the power facilities 
of the country and at the same time 
giving more satisfactory service to 
the public in general. 

The six sizes of turbines decided 
upon by the committee as within the 
range of the most common of the 
larger power plant sizes and there- 
fore the most suitable for standardiza- 
tion, run from 11,500 to 60,000 kw 
in productive capacity. This is suffi- 
cient range to provide power for cities 
from 10,000 to 50,000 population. 

With a plant’s productive facilities 
geared to a definite number of turbine 
sizes, it is expected that many types 
of stock parts—such as blades—can 
be turned out in quantity for use in 
future orders or to be kept in reserve 
as replacements. 

Among the advantages to be gained 
by standardization are the speeding 
up of production and facilitating of 
quicker delivery of equipment to 
customers than when they had to 
wait for a tailor-made turbine de- 
signed and built to their own specifi- 
cations. It will also be much easier 
to provide repairs and to service ma- 
chinery than before. 


Pittsburgh Equitable 


Meter Co. Changes 
Name 


PROMPTED BY THE increasing scope 
of its manufacturing facilities, the 
name of the Pittsburgh Equitable 
Meter Co. has been changed to the 
Rockwell Manufacturing Co., but the 
directors of the Pittsburgh Equitable 
Meter Co. will continue as directors 
of the Rockwell Manufacturing Co. 
which will continue to have its offices 
at 400 Lexington Avenue, Pittsburgh 
8, Pa. 

Col. Willard F. Rockwell, for whom 
the company is named is Chairman 
of the Board and President. Serving 
with him on the Board are J. Frank 
Drake, Meredyth H. Ewing, Edgar 
W. Meyers, Henry A. Phillips and 
Willard F. Rockwell, Jr., all of Pitts- 
burgh, Pa. John L. Merrill, Sven J. 
Nordstrom and Herbert S. Shuey, of 
San Francisco; Elisha Walker of New 
York, and W. F. Crawford of Chicago. 

The Pittsburgh Equitable Meter 
Co. name will be continued as a sub- 
sidiary of the Rockwell Manufactur- 
ing Co. marketing measuring equip- 
ment for water, gasoline, oil and 
other liquids, manufactured in plants 
located in Pittsburgh, Brooklyn and 
Hopewell, N. J. 

In addition to the Pittsburgh Equi- 
table Meter Co., the Rockwell Manu- 
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Fifteen years without oil change... 


Oiling system clean at all times... 


Low maintenance costs... 


Tycol turbine oils used cnet 


— that’s how one general superintendent describes the superior 
qualities of Tycol Turbine Oils. “These qualities are extremely 
important to us,” he added, “and have, of course, resulted in 
low maintenance costs.” 

For full details concerning Tycol Turbine Oils, call, write, 


or wire your nearest Tide Water Associated Office. 


LUBRICATION —“SENGINEERED TO FIT THE JOB” 
March, 1946— POWER PLANT ENGINEERING — Chicago, 


Boston ee Charlotte, N. C. 
Pittsburgh e Philadelphia 


TIDE WATER 
=a ASSOCIATED 
OIL COMPANY 


17 BATTERY PLACE - NEW YORK 4, N.Y. 








Dirricutt 
CONNECTIONS 


ARE 


REX-WELD! 


Here’s Rex-Weld, RW-91—the easy, economical solution to 
your difficult connection problems! For this Flexible Metal Hose 
is ideal for 

* * correcting misalignment 


* * connecting “hard-to-reach” inlets and outlets 


e*hose lines that must be frequently connected 
and disconnected 


¢* temporary hookups 


RW-91— made in steel and bronze — withstands temperatures to 
1200° F and burst pressures to 2700 p.s.i.— depending on I.D. 
In addition, it’s leakproof and is available with helical or annular 
corrugations, beamed braid or braided braid. Helical sizes 
range from %.¢" to 4” I.D.—annular sizes from 52” to 2” 1.D. 
REX-WELD, RW-91 is ready to go to work for you now! Ask 
for Bulletin E-144. 


Flexible Metal Hose for Every Industrial Use = ‘3 


CHGS EY HOSE Confonnton 


Plants: Maywood and Elgin, Illinois 











facturing Co. is the parent company 
of the Merco Nordstrom Valve Co., 
Oakland, Calif.; Rockwell Machine 
Co., Hopewell, N. J.; The Edward 
Valve & Mfg. Co., Inc., East Chi- 
cago, Ind.; The Delta Mfg. Co., Mil- 
waukee, Wis.; The V. & O. Press Co., 
Hudson, N. Y.; The Crescent Machine 
Co., Leetonia, O.; Rockwell Interna- 
tional Corp., New York City; and 
Monessen Foundry and Machine Co., 
Monessen, Pa. 


Worthington Plans 
Manufacturing at 
Holyoke 


PLANS ARE Now complete to turn a 
large part of the heavy ordnance 
manufacturing facilities of the Worth- 
ington Pump and Machinery Corpo- 
ration’s Plant in Holyoke, Mass., into 
production of air conditioning and 
refrigeration equipment of the latest 
design. Facilities for the operation 
have been moved there from the cor- 
poration’s plant in Harrison. 

Engineers are concluding designs 
for a new line of Freon-12 refrigerat- 
ing compressors. Also to be produced 
at Holyoke will be a line of air han- 
dling equipment including air condi- 
tioning units, shower condensers, 
product coolers, and evaporative cool- 
ers in a wide range of sizes and ca- 
pacities. 

One of the most complete test lab- 

oratories for refrigeration equipment 
in the country has been installed. 
Assembly line methods have been set 
up in the same shop where 90 mm 
antiaircraft guns were produced in 
the early part of the war. 
_ Sales headquarters will also locate 
in Holyoke. The heavy industrial ° 
equipment is still being made in Har- 
rison. 


Cochrane Meter Line 
Acquired by Penn ' 
Industrial Instru- 
ment Corp. 


THE FiLow METER DIVISION OF CocH- 
RANE Corp., Philadelphia, Pa., has 
been purchased by the Penn Industrial 
Instrument Corp. of Philadelphia 
which was formed by a group of men 
whose entire business careers have 
been devoted to industrial instrumen- 
tation. 

This new corporation is headed by 
William C. Bennett, president and 
general manager with William Melas 
as vice president and chief engineer 
and Kenneth C. Markley as vice presi- 
dent and works manager. 

Arrangements have been made 
whereby the Penn Industrial Instru- 
ment Corp. will manufacture the pres- 
ent line of Cochrane flow meters ex- 
clusively for The Hays Corp. who will 
market these meters under the name 
Hays-Cochrane Meters. Penn expects 
to make early announcement of a line 
of air-operated controllers for tem- 
perature, pressure, flow and level to 
be marketed directly by Penn through 
the present Cochrane flow meter rep- 
resentatives with offices in 42 cities in 
the United States and Canada. 

The new corporations plant is at 
3116 N. 17th St., Philadelphia, where 
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full 
power 
restored 


When the load is heavy and your heat-exchange equipment 
must function at full capacity—that’s when Dowell’s 
chemical method of cleaning unwanted scale and sludge 
from boilers is most appreciated! 


Power plant engineers looking for a safe, rapid, thorough 
means of restoring designed operating efficiency are turn- 
ing more and more to Dowell. 


Dowell specialists offer a complete service. They pre- 
inspect the equipment to be cleaned. They chemically 
analyze samples of deposits found in your plant. And 
after this careful preparation, they bring with them the 
proper chemicals and adequate equipment to control 
completely every stage of the treatment—to insure 
effective removal of the insulating deposits. 


DOWELL INCORPORATED e TULSA 3, OKLAHOMA 
Subsidiary of The Dow Chemical Company 
New York e Philadelphia « Baltimore e Buffalo « Cincinnati « Cleveland 
Chicago e Detroit « St.Louis « Houston e KansasCity « Wichita 
Mt. Pleasant, Michigan e Salem, Illinois 
Long Beach, Casper: Dowell Affiliate—International Cementers, Inc. 


For complete details, call the nearest Dowell 
office for a free estimate. Ask for your copy of 
“More Power to America’s Industry’ —new 
color booklet which explains and illustrates 
Dowell’s thorough chemical cleaning service. 


SPECIALISTS IN CHEMICAL CLEANING SERVICE 








lt isn't a LESLIE 





It 
PASSES 
THIS 
TEST! 


Buit into every step in the manufacture of every LESLIE Regulator is 
an almost endless chain of rigid control, inspection and test operations, 
starting with control of the molten metal itself and following right on 
through to the individual finished part. 


But, that is not enough! For no LESLIE Regulator has earned the right to 
go out on a job and render long, trouble-free operation until it has 
passed completely assembled through the Test Department shown above. 


LESLIE Class D-1, Single-Seated, Balanced 
Diaphragm Regulating Valve with Type 
PR Controf Pilot. 


Here, each Regulator is placed in a test 
steam line at actual working pressures and 
put through its paces by a battery of skilled 
test engineers—another in a long series of 
reasons why the name LESLIE is often con- 
sidered synonymous with low maintenance 
cost—why LESLIE Regulators stay on in ser- 
vice year after year without replacement. 


_If this is the type of performance you are 


seeking in a Regulator, why not consider a 
LESLIE? 


YOUR COPY of LESLIE Catalog of Engineer- 
ing Data covering our complete line of 
Regulators, Controllers, Strainers and Whis- 
tles, will be sent on request—no charge— 
send for it today. 


LESLIE CoO. 


257 Grant Avenue « Lyndhurst, N. J. 


Look for “LESLIE Regulators” in your classified telephone 
directory in the following cities where LESLIE factory trained 
engineers are located. 


Rutherford, N. J. 
San Antonio, Tex. 
San Francisco, Cal. 
Savannah, Ga 


Baltimore, Md. Kansas City, Mo. 
Boston, Mass. Los Angeles, Cal. 
Bridgeport, Conn. L ovisville, Ky. 

Chicago, Ill. Milwaukee, Wis. 





RSTABLISHED 1900 


SU 


co. 


PRESSURE REDUCING VALVES 





Cleveland,Ohio Montreal, Que.,Can. Seattle, Wash. 

Dallas, Tex. New Orleans,Lo. St. Louis, Mo. 

Detroit, Mich. New York, N. Y. Syracuse, N. Y. 

Fremont, Neb. Philadelphia, Pa. Toronto, Ont., Can, 

Greenville, S.C. Pittsburgh, Pa. Troy, N. Y. 

Houston, Tex. Portland, Ore. Tulsa, Okla. 
Providence, R. I. Vancouver,B.C.,Can, 
Richmond, Va. Wilkes-Barre, Pa. 
Rochester, N. Y. Youngstown, Ohio 






PUMP GOVERNORS * PRESSURE CONTROLLERS 





TEMPERATURE REGULATORS - SELF CLEANING STRAINERS - LESLIE-TYFON WHISTLES 
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engineering, development and produc- 
tion departments and general offices 
are located. 

Among the directors are W. B, 
Heinz and F. W. Henkins, both of 
whom have been connected with the 
manufacture and design of Cochrane 
instruments for a number of years. 


Morse Boulger 
Purchases Chem- 


Feeds, Inc. 


MorsE BouuGer Destructor Co., 
New York 17, N. Y., has announced 
the purchase of Chem-Feeds, Inc., 
Providence, R. I., and will carry on 
the business as the Chemical Feeders 
Division of Morse Boulger Destruc- 
tor co. 

Jeff Corydon II, who founded Chem- 
Feeds, Inc., will be head of the new 
division of Morse Boulger. The com- 
pany’s principal product is the Vari- 
Feeders whose outstanding feature 
is the control by speed, which en- 
ables it to pump at speeds up to 400 
strokes per minute and permits the 
operator to control more accurately 
the proportioning than when a low 
stroke feeder is used. 

The equipment is applicable to the 
feeding of any wet chemical and 
against pressures where required. 


C. H. Wheeler Mfg. 
Co. Personnel 


ANNOUNCEMENT HAS COME FROM the 
C. H. Wheeler Mfg. Co., Philadelphia, 
Pa., that the executive officers of the 
company now consist of C. M. Brown, 
chairman of the Board; P. S. Lyon, 
president and general manager; F. L. 
Yetter, vice president; L. A. Droescher, 
vice president; J. J. Bolton, Jr., vice 
president, and J. S. Gabel, secretary 
and treasurer. 

The new president and general man- 
ager, P. S. Lyon is a newcomer with 
the company, but he is well known in 
power plant and general industrial 
plant circles. Until recently, he was 
president and general manager of the 
Cochrane Corp. of Philadelphia, and 
resigned when the company ownership 
changed. He has also been associated 
with Hall Electric Heating Co. of 
Philadelphia, as chief engineer, and at 
one time headed the engineering sec- 
tion of the Air Conditioning Dept. of 
the General Electric Co. in New York 


y. 

F. Leon Yetter, now a vice presi- 
dent, has been with C. H. Wheeler 
Mfg. Co. for thirty years. He was for- 
merly employed at Moulton Engineer- 
ing Co., New Haven, Conn. and Port- 
land, Maine, Alberger Pump and Con- 
denser Co., Newburgh, N. Y., and De 
Laval Steam Turbine Co. of Trenton, 
N. J 


Leroy A. Droescher, now a vice- 
president, has been with C. H. Wheeler 
Mfg. Co. 23 years and was formerly 
Test Engineer at the U. S. Naval En- 
gineering Experiment Station, An- 
napolis, Md. 

James J. Bolton, Jr., now a vice- 
president, has been with C. H. Wheeler 
Mfg. Co. for seven years. He was for- 
merly employed by the Pennsylvania 
Crusher Co., The Automatic Drive and 
























TROY 
ENGBERG 


Power wasted by passing live steam through a 
pressure reducer makes your heating cost higher 


than it should be. This lost power con be recov- 
ered and a saving effected by first using the 
steam to drive a Troy-Engberg Steam Engine. 


The energy thus converted can be utilized to 
drive a generator, stoker, blower, compressor OF 
other equipment. After being used in this man- 
ner, the steam at proper pressure goes on to do 
its principal job of heating. 


Savings in power costs—either direct or through 
fuel economies—quickly repay your entire in- 
yestment sometimes in as little as one year. 


If you use low-pressure steam in your plant for 
heating or processing, investigate the possibility 
of using Troy-Engberg Steam Engines to provide 
By-Product Power. 


“TROY ENGINE & MACHINE CO. 


885 RAILROAD AVENUE Established 1870 TROY, PENNSYLVANIA 
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Transmission Co., American Engineer- 
ing Co. and M. L. Bayard & Co. 

J. S. Gabel has been with C. H. 
Wheeler Mfg. Co. for 28 years, and 
for the past 9 years has been secre- 
tary and treasurer. 


Bowser to Manufacture 
Torrington Lubricators 


FreD S. EHRMAN, general saes 
manager of Bowser, Inc., Fort Wayne, 
Ind., has announced that the com- 
plete inventory of parts and the ex- 
clusive manufacturing rights of Tor- 
rington Lubricators have been ac- 
quired by Bowser from the Torring- 
ton Mfg. Co., Torrington, Conn. 

These Torrington lubricators will 
be manufactured at the Fort Wayne 


plant and distributed through the 
Bowser system of sales and service 
branches and warehouses, supple- 
menting their regular line of lubrica- 
tion equipment. Replacement parts 
and service on Torrington lubricators 
now installed are available through 
Bowser branches, which are located 
in all important industrial centers in 
the United States and Canada. 


Announcement has been made by 
Sarco Co., Inc., of 475 Fifth Ave., New 
York 17, N. Y., that it has opened a 
Washington office at 1129 Vermont 
Ave., N.W., Washington 5, D. C. 
Major H. F. Collins, formerly of the 
U. S. Army Engineers will be in 
charge of the office having represented 
the company in eastern Pennsylvania 


- for a number of years. 








ah grade gas, by-product and steam 
from Wise County, Va., on the 
Inserstace Railroad. 


END 


High grade gas, by-product, steam and 
domestic coal from Wise County, Va., 
on the Interstate Railroad. 


High grade, 9 weleie steam and 
“product coal from Wise County, 
Wa on the Interstate Railroad. 


A laboratory controlled product 
blended to meet exacting stoker “a 
quirements. From Wise County, 

on the Interstate Railroad. 


COKE 
Roda and Stonega from Wise County, 


Va., and Connellsville Coke from 
Pennsylvania. 


Unexcelled Steami: 
the N. F. 





nay in See 


ANTHRACITE — Hazle Brook Premium 
-- e Raven Run 


General Coal Company 
123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 





+) 






7; 

“aRigk 
High grade gas, by-product, steam and 
domenne pan mad burgh seam from 
Irwin Basin, Westmoreland County, 
Pennsylvania, on the Penna. Railroad. 





Genuine Third Vein a from 
McDowell County, W.. Va., on the 
Norfolk & Western Railroad 


o 


Gonnine New River Smokeless, Beck- 
ley or Sewell seam from Raleigh 
Commy, Va., C, & & O. and Virginian . 


Railroads. iA. | 


Hazard No. 4 and No. 7 steam_and 
domestic coal from Wiscoal, Knott 
County, Kentucky, on the L N. 
Railroad. 


Coal from the Fire Creek 
monty, W. Va., originating 





BRANCHES: 
BLUEFIELD, W. VA. BOSTON BUFFALO CHARLOTTE, N. C. 
CINCINNATI DETROIT NEW YORK NORFOLK PITTSBURGH 
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Announcement has been made by 
the Askania Regulator Co. of the 
opening of the factory branch office to 
handle the company’s engineering, 
sales and service at 818 Bessemer 
Building, 104 Sixth St., Pittsburgh 22, 
Pa. Management of the office will be 
in charge of E. R. Engstrom who has 
been with the home office since the 
beginning of the company. C. E. 
Hague, who is in charge of Askania 
Sales in Cleveland, is being estab- 
lished as sales manager of the Pitts- 
burgh and Cleveland districts. 












& 

Removal of its Chicago District Of- 
fice from its former location to 120 
S. LaSalle St., Room 1951, has been 
announced by Fuller Co. of Cata- 
sauqua, Pa. 














Edward Valves, Inc. of East Chi- 
cago, Ind., announces through its 
director of research, L. H. Carr, the 
appointment of E. B. Pool as a re- 
search investigator to conduct a new 
type of valve research work. Mr. Pool 
was for ten years a mechanical and 
experimental engineer with Chrysler 
Corp., and will specialize in stress and 
strain experiments and pioneering in- 
vestigations in flow characteristics 
and pressure drop in addition to other 
= and metallurgical research 
work. 








Jack Ellsworth has been appointed 
to take charge of the newly opened 
office of Tube Turns, Inc. in Detroit 
at 713 Ford Building. His territory 
will include Michigan, Northeastern 
Ohio, North Illinois and Indiana ex- 
cept Whiting and East Chicago. Mr. 
Ellsworth was formerly assistant dis- 
trict manager of the Midwest terri- 
tory with headquarters in Chicago. 









Lachlan W. MacLean has recently 
been appointed Boston Sales office 
manager for the Dampney Co. of 
America, Hyde Park, Boston, Mass. 
Mr. MacLean takes over the service 
of the New England area and will 
give practical and technical assistance 
to New England users of Apexior and 
Thur-Ma-Lox protective coatings. He 
has had ten years of executive field 
experience with the company in the 
Philadelphia and New York City dis- 
tricts. 












J. A. McPeak and R. P. Farrell, 
formerly associated with France 
Packing Co. have recently become 
financially interested in the Harper 
Packing Co. of Chester, Pa. Both 
men have had a wide experience in 
the design and manufacture of metal 
packings and are in a position to fur- 
nish packing for all types of engines 
and compressors. Mr. McPeak is 
vice-president and general manager 
of the company and Mr. Farrell is 
secretary and treasurer. 
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Our Navy Did... .on fleet tugs down in the tropics, where 
engine room temperatures.were running high as 140°F! 
In 25 by 30 ft of space, that’s like having 140, thou- 
sand-watt radiant heaters “raising blisters” on you all 
at one time! 


Here’s How Navy Figured: To get 765 shaft hp out of 
94% efficient propulsion motors, of which there are 
four aboard, they were putting in about 812 hp of 
electrical energy. Or, 47 hp went in that didn’t come 
out of the shaft, but escaped through the frame. This 
ran about 35’ kw heat per motor. 





i Ss of bt OL 





We Measured, and figured, and made designs—used a 
new, toxic gas-free Glass Melamine insulation that re- 
quired extensive changes in design and fabrication. 
We put special air passages inside the motor—yet 
kept accessibility. We saved 25% space over our pre- 
vious commercial marine design by figuring a special 
shape cooler—without cutting down cooler efficiency. 


: Ne Whataltthp hr 





Well, Our Temperatures Began To Rise when Navy 
laid down its ‘specs’. “Design a marine water-cooled 
motor—make it fit into the floor space of your open 
drip-proof type—no major changes in ship design. 
Make it extra-dependable, as fireproof as practicable”. 





Then We Made Those Motors Shock-Proof — by cut- 
ting out all cast iron, re-designing structural members 
for greater strength, resorting to modern, proven fab- 
rication throughout. Result: A new kind of water- 
cooled motor that put a “tough” Navy job on ice, 
and also proved a point! A 1999 











There’s a Point to this story: Every time Allis- 
Chalmers engineering discovers new ways of solv- 
ing special motor problems, like this one, it also 
learns how to build better standard motors for 
you ! Watch for these new and better motors from 
A-C. ALLIs-CHALMERS, MILWAUKEE 1, WIs. 
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Jack Green has recently been ap- 
pointed by Tube Turns, Inc. of Louis- 


ville, Ky., as sales manager of the - 


welding fittings division. Mr. Green 
joined the company in 1941 when he 
was stationed in Chicago as district 
manager, but since June 1943 he has 
been the division’s assistant sales 
manager. He is succeeded as assist- 
ant sales manager of the welding fit- 
tings division by Tom Pike who has 
been with the company since 1940 
and until recently was district man- 
ager in charge of the West Coast 
territory. 

Crocker-Wheeler Division of Joshua 
Hendy Iron Works, Ampere, N. J., 
has appointed I. C. Smith to the posi- 
tion of chief engineer of the company, 


Mr. Smith joined Crocker-Wheeler in 
1942 as a designer of direct-current 
motor and generator equipment and 
has spent many years with the Elliott 
Co. of Ridgway, Pa., where he was in 
charge of d-c design. He also had a 
background of experience with West- 
inghouse. 


Davis Engineering Corp., Elizabeth, 
N. J., has announced the appointment 
of C. Edward Bernard as manager 
of agency sales. Mr. Bernard joined 
the Davis Engineering Corp. in 1945 
after many years of association with 
the Worthington Pump & Machinery 
Corp. as sales engineer and feedwater 
heater specialist on steam power plant 
equipment. 





* 


COT EF ae 


Write on your letterhead 
for the latest 
“H-O-H Water Studies” 


D.W. HAERING & CO. Inc. 


GENERAL OFFICES: 
205 West Wacker Drive, Chicago 6, Illinois 
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Agents to. handle industrial sales 
and services for Leslie Co..Lyndhurst, 
N. J., have been selected as follows: 
Walz and Krenzer, Inc., Rochester, 
N. Y., Mid-western New York; Gulf 
Engineering Co., Inc., Savannah, Ga., 
Southeastern Georgia; Robinson Elec- 
tric Co., Ltd., Vancouver, B. C., Can- 
ada, British Columbia. 


Iron Fireman Mfg. Co. has recently 
made the following appointments of 
district representatives in the mid- 
west and central division: L. N. Zim- 
merman, Howard B. Weeks and Gale 
B. Robinson. Mr. Zimmerman will 
cover southeastern Michigan and 
northwestern Ohio with headquarters 
in Detroit. Mr. Weeks will have head- 
quarters in Decatur, Ill. and Mr. 
Robinson rejoins the Iron Fireman 
organization after army provost mar- 
shall service and will have headquar- 
ters in Connersville, Indiana. 


Johns-Manville Corp. through its 
vice president L. M. Cassidy has 
made the following announcement of 
appointments in the company’s sales 
organization: J. A. O’Brien of White 
Plains, N. Y., vice president of Johns- 
Manville Sales Corp. has been ap- 
pointed manager of the power prod- 
ucts and industrial department. He 
will also serve as a member of the 
Officers Board. H. R. Berlin of Scars- 
dale, N. Y. has been elected vice- 
president of the Johns-Manville Sales 
Corp. and is appointed manager of 
the building materials and general 
department of the company. He will 
also serve as a member of the Offi- 
cers Board. C. G. Dandrow of White 
Plains, N. Y., has been elected a vice- 
president of the Johns-Manville Sales 
Corp. and is appointed general sales 
manager of the power products and 
industrial department. 


Frank R. Markley, formerly mana- 
ger of the company’s industrial prod- 
ucts department, has been appointed 
general sales manager of the Sun Oil 
Co., and will serve as assistant to 
Samuel B. Eckert in the conduct of 
all sales activities. Ray H. Anders, 
who has been assistant manager of 
the department since September 15, 
1944, has been appointed to succeed 
Mr. Markley as manager of the in- 
dustrial products department. Ap- 
pointment was also announced of 
Maximilian H. Leister as_ general 
manager of Sun’s motor products de- 
partment. He has been acting general 
sales manager since 1942 and will 
devote his full time to supervising 
the sale of all motor products and 
the operation of service stations and 
all advertising. 


American Locomotive Co. has re- 
cently announced the appointment of 
three representatives in the St. Louis, 
Mo: district. George B. Powell is now 
assistant to N. C. Naylor, vice-presi- 
dent, who makes his headquarters in 
Chicago; William F. Lewis was named 
district sales manager in charge of 
sales; and Charles C. Davis was ap- 
pointed sales representative in the 
same city. 


Westinghouse Electric Corp. has 
appointed W. E. Lee, formerly of Los 
Angeles and a sales engineer in the 
mining industries for the corporation, 














HORIZONTAL 
MotoReduceR. 


In fact, Phillie Gear was one of 
the true Pioneers in the design 
and manufacture of Speed 
Reducers, for Industrial Purposes. 


For every conceivable type of 
Industrial Drive, there is a cor- 
rect type of Philadelphia Speed 
Reducer—and by choosing 
Philadelphia Reducers, you not 
only secure Quality Products, but 
you place the responsibility for 
their construction and operation 
with one manufacturer (a point 


worthy of serious consideration). 








— HIGH-SPEED 
» DOUBLE HELICAL 
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as manager of the company’s Phoenix, 
Ariz. office. 

Roland A. Sherwood has recently 
been appointed assistant to Robert B. 
McColl, President of the Americen 
Locomotive Co., and will make his 
headquarters at the company’s gen- 
eral offices at 30 Church St., New 
York. 

Roto Division of Elliott Company 
has announced that C. L. Gould, who 
was previously in charge of the New 
Jersey district, has been placed in 
charge of the new San Francisco 
office of the company which is lo- 
cated at 526 Folsom St. Mr. Geuld 
has been with the company for over 
ten years. 

Cari A. Marshall has recently been 
appointed as fuel engineer to assist 
in the expanded program being car- 
ried out by the Fairmont Coal Bu- 
reau, New York Office. Mr. Marshall 
has recently returned from sixteen 
months in the European Theater 
where he served as Chief of the Pe- 
troleum and Fuel Branch at the 
United Kingdom Base. 


Captain Vincent H. Godfrey has re- 
cently returned to Page Steel and 
Wire Division of American Chain & 


There is NO Substitute for a..- 


QUIMBY 


PUMP 


» New! QUIMBY FLOATING LINK* An exclusive 
, QUIMBY feature: Permits Higher Pressures — Higher 
Speeds—Lower Viscosities. A revolutionary new feature 


Fao 


: ned " that will vastly increase the efficiency, temperature range, and 
Poe A flexibility of the screw pump. Write for complete information. 


*PATENT PENDING 


H. K. PORTER COMPANY, Inc. 


PENNSYLVANIA 


PITTSBURGH 22, 


Quimby Pump Division 
ge . 
District Offices in Principal Cities 


NEWARK 


J. 


The KNOW HOW 
of Pumping 
since 1894 





po YOU 


handle any of these 


materials in bulk ? 


e Beaumont Skip Hoists are 
ideal for high lifts and for 
handling heavy, abrasive and 
bulky materials. One or two 
buckets operating in heavy 
I-beam tracks, either counter- 
weighted, un-counterweighted 
or balanced. Automatic and 
semi-automatic operation. All 
capacities and sizes. Write out- 
lining your requirements for 
our engineer’s recommenda- 
tions and quotation. 


Heavy I-beam Tracks 


In the installation illustrated, the skip hoist 
handles both coal and ashes alternately, in same 
bucket, and discharges to either coal or ash 


bunkers. 


BEAUMONT BIRCH COMPANY 


1503 RACE STREET 
DESIGNERS + MANUFACTURERS + ERECTORS OF COAL AND ASH HANDLING SYSTEMS 


PHILADELPHIA 2, PA. 





Cable Co., Inc., as sales engineer with 
headquarters at Monessen, Pa. Mr. 
Godfrey, who is a graduate of An- 
napolis and served in the Navy for 21 
years, was with the Page Steel and 
Wire Division for 2 years prior to re- 
entering the Naval Service in 1941. 


Cutler-Hammer, Inc., has recently 
appointed John L. Defandorf as gen- 
eral engineering supervisor over Rub- 
ber Mill, Synchronous Motor, Valve 
Control, Public Works, Short Orders, 
Textile, Paper and Printing Equip- 
ment divisions for the company. Mr. 
Defandorf was graduated from Johns 
Hopkins University in 1917 and shortly 
after joined the Cutler-Hammer or- 
ganization as a student engineer. In 
his various capacities with the com- 
pany since then, his experiences have 
covered almost every phase of the in- 
dustrial activity. 


Gil Moore, 4031 Goodwin Avenue, 
Los Angeles, Calif., has been ap- 
pointed as representative for the War- 
ren Steam Pump Co., Inc., of Warren, 
Mass., to handle both reciprocating 
and centrifugal types of pumps. His 
territory will include southern Cal- 
ifornia south of and including the 
counties of San Luis Obispo, Kern 
and San Bernardino, the State of Ari- 
zona and Clark County in Nevada. 


Bingham H. Van Dyke has re- 
cently been appointed manager of the 
New Products Department of the El- 
liott Co., Jeannette, Pa. He previ- 
ously was assistant to the director of 
Research and Development and prior 
to coming to the Elliott Ce. was as- 
sociated with the War Production 
Board where he was deputy chief of 
the Heat Exchanger and Pressure 
Vessel Branch. 
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A Furnace Program that wins approval 


WALL BRICK DATA 


ILLINOIS Chain Grate STOKER 








GRATE LINE ) 


SECTION “A-A” 








Illustrated above is a well engineered 
installation of CARBOFRAX silicon 
carbide brick in an Illinois Chain Grate 
Stoker. The height of the lining may 
vary with operating conditions, but the 
use of a CARBOFRAX lining consti- 
tutes a program which is bound to win 
approval. 


There are countless instances where the 
life of a CARBOFRAX lining has been 


carefully investigated and compared. 
Reports of 10 or more years of service 
are not unusual. The examination never 
fails to prove the longer life which a 
CARBOFRAX lining gives, and the 


steady punishment it can always take. 


With a CARBOFRAX setting you can 
usually count on greater steaming capac- 
ity, too. The super refractory quality of 
CARBOFRAX brick discourages large 


clinker formations, and the complete 
gtate area is more apt to be utilized. The 
long life also contributes to increased 
production since outages for lining re- 
pairs are drastically reduced, compared 
to the use of ordinary refractories. 


The fuel figures also look good when 
CARBOFRAX linings are used. Com- 
bustion is naturally improved when you 
get a cleaner, more active fire. And that 
means fuel savings. 


CARBOFRAX brick will prove itself 
in the clinker zone of any stoker or 
furnace. Their high refractoriness, great 
strength, and mechanical and flame 
resistance never fail to show up to oper- 
ating advantage. Make it a point to in- 
vestigate their benefits soon. 


In the meantime we'll gladly send you 
a booklet containing complete engineer- 
ing data on our super refractories, if you 
write Dept. H36, The Carborundum 
Company, Refractories Division, Perth 
Amboy, New Jersey. 


sy CARBORUNDUM — 


TRADE MARK 


“Carborundum” and "Carbofrax’ are registered trademarks of, and indicate manufacture by, The Carborundum Company 
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3 STEPS TO FEWER 
PACKING REPLACEMENTS 





7 ¢ Make up your mind 
to put an end to power- 
wasting leaks and fre- 
quent time-wasting re- 
placements. 





2. Ask the Belmont 
distributor to show you 
the handy PACKING 
RECOMMENDATION 
CHARTS. 





3 ¢ Standardize on the 
right Belmont packing 
at every point. 





Belmont Distributors are located in every large industrial center, 
ready to serve you promptly from local stocks. Get the PACKING 
RECOMMENDATION CHARTS from the one nearest you — or 
send the coupon to us. 





Butler & Sepviva Streets, Philadelphia 37, Pa. : 
“Gentlemen: Please send PACKING RECO’ My 
for the services eke : : 





Systems of Weights and Measures 
by Walter R. Ingalls. Copyright 1945; 
5% by 8% in.; 51 pages; paper bound: 
published by "the American Institute 
of Weights and Measures, 33 Rector 
Street, New York 6, N. Y. Price $1.00. 

As president of the American In- 
stitute of Weights and Measures, the 
author of this book has for years 
made a study of weights and measures 
as used in modern science and indus- 
tries in all countries of the world. He 
states that the only weights and meas- 
ures that are of any present inter- 
national interest are those of the Eng- 
lish and French systems. Survivals 
of native systems in the Orient and 
elsewhere are often important but 
certainly not international. It has 
been thought by the author worth 

while to answer the recrudescence 
of prometric propaganda, which is 
strangely persistent, both in Great 
Britain and in the United States. In 
the introduction a summary is given 
of reasons for changing systems of 
weights and measures with particular 
attention given to the adoption of the 
metric system by some leading na- 
tions and rejection by others. It is 
stated that nowhere has voluntary use 
of the metric system been complete, 
the extent of its voluntary use being 
little beyond the laboratories of chem- 
ical and physical science. Other sec- 
tions of the book deal with the real 
advantages of the metric system and 
the disputed claims, the organizations 
and individuals who are prominent in 
promoting the use of the metric sys- 
tem, a history of its use in the United 
States, a summary of facts in respect 
of the metric system and the changes 
that would necessarily have to take 
place by the substitution of the metric 
for the English system. 


Procedure Handbook of Arc Weld- 
ing Design and Practice, Eighth Edi- 
tion; prepared and published by Lin- 
coln Electric Co., Cleveland 1, Ohio; 
6 by 9 in.; 1300 pages; semi-flexible 
cloth binding; copyright 1945. Price 
$1.50 in U. S. A., $2.00 elsewhere. 

The first edition of this handbook 
was published in 1933 since which 
time the welding industry has found 
that the type of information printed 
in the book of extreme value and the 
progress in the art of arc welding has 
been so rapid that each of the suc- 
ceeding editions have represented not 
only revisions but enlargements of 
the preceding edition. This eighth 
edition is no exception in that respect 
but. because of developments during 
the war, revisions and enlargements 
have been greater than in previous 
editions. This Handbook has been 
prepared to guide the executive, de- 
signer, engineer, shop supervisor and 
welder in the use of arc welding for 
minimum costs and maximum quality 
in post-war enterprises. The Hand- 
book is divided into eight parts and 
treats comprehensively every imagi- 
nable phase of the arc welding art 
from descriptions of various welding 
methods through techniques, costs, 
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Strategically located in various parts of the country, all of the four 
Midwest plants are of definite benefit to every Midwest customer. 


Undoubtedly the most important advantage is the better piping that 
results from the continuous exchange of information and experience 
between the four plants. For example, if Passaic develops a new and 

valuable technique or method, the information is made available at 
once to St. Louis, Los Angeles, and South Boston. When Los Angeles 
finds a better way to control grain size in forged lap joints, the other 
plants are immediately informed. Regardless of which plant fabricates 
your piping, you get the benefit of the combined experience of all 
four plants. 
Other advantages are greater flexibility in meeting delivery require- 
ments ... a better understanding of regional conditions . . . source 
of supply close to the job. 
Midwest is logically your first source of piping—whether you want a 
simple bend, a welded header, or a complete and complex piping 
job for a large plant fabricated and erected with undivided re- 
sponsibility. 


MIDWEST PIPING & SUPPLY COMPANY, INC. 


Main Office: 1450 South Second Street, St. Louis 4, Mo. 
—— St. Louis, — (N. J.) -“ Los Now a o rer yee ——_ Stone >. 4 ~ LAN TS aR & 
uth Boston 27, Mass. @ Sales Offices: New Yo —30 Church St. oe cago 3— 
Marquette Bi Los Angeles 33—520 And: Houston 2—229 Shell Bidg. « Tul 
3533 Move Site. S hiaon 3—Red Rock rn a South Boston 27—426 First St. - B ETTER TH AN 1 
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testing methods, weldable metals, 
welded steel construction, design for 
arc welding and typical applications 
of arc welding in manufacturing. 
Procedure Handbook will answer 
nearly every arc welding problem en- 
countered in industry. It combines 
in one volume a ready reference, a 
manual of procedure and a compre- 
hensive textbook readily understood 
by a tradesman in the art. 


Diesel Lubrication by A. B. Newell, 
copyright 1944; first edition, 4% by 
6 in.; 136 pages; paper binding; pub- 
lished by Diesel Publications, Inc., 
192 Lexington Ave., New York, N. Y. 
Price $1.00 in the United States, else- 
where $1.25. 


Much of the information contained 
in this book comes from articles, pub- 
lished in the magazine Motorship, 
which appeared serially. The bock 
shows that few basic changes take 

lace in the quality of lubrication dur- 
ing service, but those changes tending 
to destroy the lubricating value of oil 
are brought about in many different 
ways. For this reason warnings are 
given against the more commonly en- 
countered troubles, especially in those 
instances where different detrimental 
factors are bringing about the same 
results. The book is divided into 
twelve chapters beginning with a gen- 
eral treatment of Diesel engine lubri- 
cation with short sections on the prin- 
ciples of lubrication, types of sur- 
faces lubricated, cylinder lubrication, 
effects of temperature, influence of 
pressure, oxidation, carbon and gum. 


Following this introductory chapter, 
the author deals specifically with top- 
ics such as bearing lubrication, air 
compressor lubrication, effect of fuel, 





The CORAVOL ZONE—indicated by the shaded area in the diagram—includes every part of a 
steam system not accessible to boiler feed water treatment. It includes the boiler above the 
water line, steam lines, condensate return lines, tadiators, valves, traps and re. This 
| zone can now be reached and protected. against rust and corrosive action—by CORAVOL. 
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CORAVOL Is PART OF 
A COMPLETE TECHNICAL 
SERVICE WHICH PROVIDES 
SPECIAL FORMULAS OF 
TREATMENT FOR: 


Boiler Feed Water... 
Hot Water Supply ... 
Refrigerating Brine... 
Cooling and Condenser 
Water ... Rapid Scale 
Removal . . . Coagula- 
tion . . . Algae Control 


CORAVOL protects lines; increases effective- 
ness of heat transfer surfaces; restores origi- 
nal capacity of lines and the operating 
efficiency of valves and traps. 


Not a boiler feed water treatment, CORAVOL | 


is designed expressly for use in steam sys- 
tems. Because CORAVOL volatilizes and 
condenses with the steam, it circulates thru- 
out your entire steam system and protects 
all zones from corrosive attack. 


For 9 years, CORAVOL has proved its value 
in hundreds of heating and steam power 
plants in more than 20 different industries. 


Mail the coupon TODAY for complete 
FREE data about the CORAVOL process. 





WESTERN CHEMICAL COMPANY 
715 Washington Street — Kansas City 6, Missouri 


Without obligation to me, please send 
complete data on the CORAVOL Process 


NAME 


TITLE. 





COMPANY. 





ADDRESS 





CITY AND STATE_ 
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application methods, special oil re- 
quirements, testing lubricants, puri- 
fication, filters, centrifugal purifiers 
and Diesel engine bearings. Diesel op- 
erators will find this a very helpful 
book for keeping their engines in tip 
top running condition. 


Under the title “The Golden Book 
of American Industry” the Industrial 
Publishing Co., Palisades, N. J., has 
published the first history of the con- 
tribution of American industry. to the 
war effort. The book, 6 by 9% in., in 
hard binding has 529 pages, is well il- 
lustrated and gives the war history 
of nearly 500 of the leading Amer- 
ican industries which were awarded 
the Army-Navy “E” or the Maritime 
Commission “M.” Difficulties en- 
countered in converting to war basis, 
measures resorted to and problems of 
expansion of manufacturing facilities, 
equipment and personnel involved in 
the vast increase in production, are 
recounted in concise statements re- 
garding each of the companies treated 
in the-book. In these short stories, in- 
dustry’s eagerness to serve the nation 
in time of crisis is a universal note 
and along with it are frequent glimp- 
ses of the genius that has made Amer- 
ica great. The battle on the home 
front, though not summarized, is well 
told in the short sketches about in- 
dividual companies indicating the 
shoulder-to-shoulder stand of com- 
pany owners, managers, engineers, 
scientists and artisans of all kinds to 
present a solid front in the winning 
of the war. 
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give the 


whole job 


good, sound reasons why coal- and 
ash-handling problems are so frequently solved at a 
saving when Gifford-Wood is called in at the start. 


Number one: G-W takes all the details of design, manufacture, and 

erection completely off your shoulders. With responsibility centered in G-W, 
there are fewer “‘conferences”—with fewer people—to take up your time. Less of 
your equipment dollar goes into outside pockets, more goes into 

coal-handling efficiency in your plant. 4) 


RX/ 


G-W has been specializing in this complete Ss 
service for 130 years. That experience — 

evident in hundreds of G-W installations— 
Saves you money, too. And G-W advice covers a 
wide range of applications—for G-W designs 
and builds material-handling equipment of 

all popular types. The system G-W recommends 
for you is based on one thing: your needs, as 
revealed by a thorough study of your 

plant conditions. Gifford-Wood Co., 

420 Lexington Ave., New York 17, N. Y.; 

565 W. Washington St., Chicago 6, IllL.— 
Factory: Hudson, N. Y. 

Let a G-W engineer call and consult with you. 
Just write Dept. E. 


LIVE STORAGE. 





TB Ny 


Illustrated is an installation of standard G-W 
equipment co-ordinated into a handling system meeting 
Specific requirements—the moving of coal, 
mechanically, ‘from track hopper to storage, thence 

to boiler room. Your problem may be similar—or it 

may call for special equipment, which G-W also 
designs and builds. Either way, there are good 

reasons why a G-W system may give you greater coal- 
handling efficiency at lower cost. 


ELEVATOR ——=" | 


HANDLING HEADQUARTERS 
for Industrial Conveying and 
Elevating Equipment .. . for 
Coal and Ash Handling 
Equipment. 

Handli 


G-W HANDLES IT... 


faster ° i * ch 
ster * easier * cheaper SINCE 1814 
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When you want 
accurate and depend- 
able automatic tempera- 
ture or humidity control for 
Industrial Processes, Heating or 
Air Conditioning Systems, callina 
Powers engineer. With over 50 years 
of experience and a very complete 
line of self-operating and air oper- 
ated controls we are well equip- 
ped to fill your requirements. 
Write for Circular 2520 
2746 Greenview Ave., Chicage 


Offices in 47 Cities—See 
your phone directory. 


THE 
POWERS REGULATOR CO. 





HELPFUL BULLETINS 


(Continued from page 36) 
65 Practical Instruction in Arc Welding 

—‘Building Your Career in Arc 
Welding” is a 12-pg. booklet describing 
the 5 day course offered by Lincoln to 
provide a sound foundation for new-com- 
ers in the fields of welding design and 
application. Course covers joint design, 
weldable materials, methods and_ tools 
other basic topics. Lincoln Electric Co. 


66 Electric Welding Handbook—A 16- 
pg. two-color booklet ‘“‘Edco Elec- 
trodes’’ describes the physical and chemical 
properties of these phosphor bronze elec- 
tric welding rods. It gives uses and tech- 
niques for welding copper, bronze, cast 
iron, steel and their alloys; and contains 
a@ polarity table and directions for best 
welding results. This handbook informa- 
tion will prove valuable to every welder 
and shop man. Welding Div., Eccles & 
Davies Machinery Co., Inc. 


MISCELLANEOUS 


67 Highlights of Power Plant Progress 
—Handsomely printed 64-pg. book, 
commemorates 75 years’ service of Wood- 
ward Governor Co.; shows illustrations of 
early power plants and workshops; de- 
scribes Woodward governors for water- 
wheels, Diesel engines and other prime 
movers. 


Continuous Oil Filtering — ‘Quick 

Facts” is a free booklet discussing 
Cuno Filters for the continuous cleaning 
of fuel and lube oil. Requires no more 
space than ordinary partial-flow type. 
Cuno Engineering Corp. ; 


go “Packaged” Air Conditioning—Handy 

file folder contains descriptions and 
specifications for 3 hp and 5 hp Chrysler- 
Airtemp “packaged” air conditioners. Iso- 
metric drawings show architects and engi- 
neers how easily these conditioners can be 
installed in virtually every type of new 
and remodeling building. Airtemp Div., 
Chrysler Corp. 


70 Condensers and Coolers That End 
Water Supply Problems — First por- 
tion of new Bulletin 1230 describes the 
Fin-Fan exchanger, a ‘“‘package-type” unit, 
jointly developed by The Griscom-Russell 
Co. and The Fluor Corporation, Ltd. More 
than twenty advantages of this exchanger 
for condensing and cooling fluids without 
the use of water are concisely outlined, 
and typical applications are listed to show 
the wide adaptability of the unit. Griscom- 
Russell Co. 


71 Data on Barometric Condensers— 

Bulletin No. 4509, ‘Parallel Flow 
Barometric Condensers” describes the use 
of Parallel Flow type barometric condens- 
ers as intercondensers and aftercondensers 
in connection with steam jet ejectors. 
Engineering data covers duty, temperature 
rise, terminal difference, condensing water 
requirements and a table for selecting the 
correct size unit. Ross Heater & Mfg. Co. 


72 Tank Construction Handbook—New 
Downington Catalog No. 102 illus- 
trates some tanks, turbine scroll cases, heat 
exchangers and other fabrications by Down- 
ington. Also contains facts about ASME 
code for unfired pressure vessels, capacity 
table and other handbook information. 
Downington Iron Works. 


73 Oil and Heat Resistant Rubber—A 
new edition of its catalog section on 
the properties of Ameripol D, an oil and 

heat resistant synthetic rubber which it 
developed for specialized applications, has 
ong been published by The B. F. Goodrich 
0. 


74 Chemicals for Water Analyses—New 
44-pg. booklet presents various ap- 
aratus and chemicals used for Industrial 
ater Analyses for plant control. Features 

test sets required for such determinations 

as hardness, alkalinity phosphate. sulfate, 
dissolved oxygen, pH value, silica, and 
others. W. H. and L. D. Betz. 


75 “Industrial Logistics’—Methods for 
handling materials and manufac- 
tured products economically and _ safely 
are outlined in “Industrial Logistics,” a 
12-pg. illustrated booklet issued by The 
Elwell-Parker Electric Co. It explains how 
a@ planned system of materials transporta- 
tion reduces costs in procurement, produc- 
tion and distribution of goods. 


76 Combustioning Engineering—Booklet 
“Opportunities for the Combustion 
Expert” gives outline of practical home 
study course in fuel and combustion engi- 
neering. Hays Institute of Combustion. 


Learn the secret 
of BIG EARNINGS in... 
COMBUSTION ENGINEERING 


There are F pond of good pay jobs in the 
power field today. Increase your earnings 
now—be a Hays-Trained Combustion 
Engineer. Just a little of your spare time 

‘ required for the simple, easy-reading Hays 
Home Study Course. Hundreds of others 
have made better jobs for themselves 
through Hays training. So can YOU. 

Write for Free Book Now! 
Hays Institute of Combustion 
430 N. Michigan Ave., Chicago 11, Ill. 
(Dept. 23) Our 28th consecutive year 


HAYS INSTITUTE OF COMBUSTION 
430 N. Michigan Ave., Chicago 11, Ill. 
(Dept. 23) Please send free book. 














CLASSIFIED ADVERTISING 





HELP WANTED 








WANTED 
POWER PLANT 


Switchboard and turbine operators, 
mechanics, asbestos workers and fire- 
men for permanent positions in large 
plant in vicinity of Richmond, Virginia. 
No labor troubles. Wages comparable 
with those in area. State availability 
with complete details of experience. 
Address 
BOX 1500 
Power Plant Engineering 

53 W. Jackson Bivd., Chicago 4, Illinois 











WANTED—Sales manager experienced in 
process equipment for — and water 
treating equipment. Location middle west. 
Write giving age, education, experience, 
positions held, companies employed by, 
references. Salary expected. nclose pic- 
ture. Box 1502, Power Plant Engineering, 
53 W. Jackson Blvd., Chicago 4, Illinois. 





WANTED—DISTRICT SALES MANAGER 
water treating and process equipment for 
liquids. Must be familiar with these lines 
and have held similar positions. Location 
New York City. Write stating experience, 
education, age, companies worked for, 
references, positions held, salary expected, 
ete. Enclose picture. Box 1499. Power 
Plant Sapeerne- 53 W. Jackson Bilvd., 
Chicago 4, Illinois. 








EQUIPMENT WANTED 


MACHINERY WAN TE D—Steam Turbo 
generating unit 3000 to 5000 kw. Address 
Box 1504, Power Plant Engineering, 53 
West Jackson Blvd., Chicago 4, Illinois. 
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The designing and production of pipe 
hangers to meet the varied requirements 
caused by expansion, contraction, pressure, 
vibration and load call for a thorough 
working knowledge of springs, levers and 
other mechanical devices as well as of pipe 
and piping systems. As a result of 95 years 
of piping experience and continuous labo- 
ratory research and experimentation, Grin- 


ransfer St 


ht transfer 
thereby ™ 


Piping 


from piping 
afety factor 


resses in 


inated 


: aintaining ghe full s 


nell is able to offer standard and special- 
purpose hangers to meet every conceivable 
requirement in piping. 

Whenever piping is involved — Grinnell 
has the specialized engineering knowledge 
to handle the job — from first plan to actual 
operation. Grinnell can supply everything 
from a tiny tube fitting to a complete power 
plant installation. 


GRINNELL COMPANY, INC. Executive Offices. 
Providence 1, R. I. Branch warehouses in principal 
cities. Manufacturing Plants: Providence, R. I.; Cran- 
ston, R. I.; Atlanta, Ga.; Warren, Ohio; Columbia, Pa. 


GR 
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How Readers and Advertisers 
Benefit by | 
ABP — Suggested Field Calls 


Power Plant Engineering is proud of the fact that it is a charter member 
of The Associated Business Papers—a national group of business publica- 
tions devoted to increasing their usefulness to subscribers and helping 
advertisers get a bigger return on their investment. 


One particularly interesting result from our affiliation has been an ABP- 
suggested program of on-the-job chats with readers to find out about 
their workaday problems on plant operation and maintenance—how our 
editors and advertisers can help. ABP not only helped us work out 
the principles of this operation, but provided their own trained field 
interviewers on a lendlease basis to get us started. 


319 Visits Made in 28 Industries 


To date we have reports covering 319 personal visits on power engineer 
and executive readers in 28 different classes of industries and service 
~stablishments in 29 states. 


These face-to-face interviews not only help us keep editorial material 
“on the beam,” but also uncover many plant equipment situations which 
advertisers can inelp correct. 


Plants of All Sizes Called on 


To assure an accurate reader sample, we not only called on vice-presi- 
dents in charge of 100,000 hp central stations in Pennsylvania but also 
chewed the fat with owners and engineers of 100 hp laundries in Missis- 
sippi. Many of the interviews were made at readers’ homes—after hours. 


This continuing field call material, passed along through frequent 
Power Plant Engineering bulletins, has proved useful to many advertisers 
in making their messages more specific, informative and resultful. It 
eliminates guess-work from copy and sales planning; shows what power 
equipment buyers want to know. 


POWER PLANT 
ENGINEERING 


53 W. JACKSON BLVD. CHICAGO, ILL. 











JOHN PHILLIPS BADENHAUSEN 


INCORPORATED 
43 Years Experience in Power Plants 


BADENHAUSEN BOILERS e SUPERHEATERS 
FIRING SYSTEMS e SAWDUST BURNERS 


Demonstrating 
BRICKSEAL r 


REFRACTORY COATING 


HEATED 
TO 2250° 


Brickseal provides a crackproof, 
vitrified armor for furnace lin- 
ings. The small firebricks shown 
in the furnace were bonded and 
painted with Brickseal and heated 
to 2250°. Directly from the fur- 
nace they were plunged into cold 
water as shown below-—a test for 
any material subject to expansion. 
and contraction. 

Brickseal is semi-plastic when 
hot, yet hard and tough when 
cold, Brickseal is made in grades 
suitable to heats ranging from 
1400° to more than 3000°. It will 
make any furnace last longer by 
giving new life to your refrac- 
tories. Write or call local dealer 
for a demonstration. 


DOUSED IN 
COLD WATER 








After consulting us, a coke com- 
pany in Philadelphia doubled the 
steam output of its boilers. Addi- 
tional steam was made in the fur- 
naces, with no increasing draft loss 
and no loss in efficiency. And no 





costly new investment in boilers, 
housing, stacks, etc. 

How to increase the steaming ca- 
pacity of existing boilers is one prob- 
lem that John Phillips Badenhausen 
engineers have often solved. 


Further information gladly submitted on request 
18TH FLOOR, PACKARD BUILDING, PHILADELPHIA 2, PA. 











BRICKSEAL 


5800 S. Hoover St., Los Angeles, Calif. 
1029 Clinton St., Hoboken, N. J 
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PROTECTED 2 


WHEN Is A TURBINE 


oooWHEN THE 
TURBINE OIL 
IS FREE FROM 


DIRT 
AND 


WATER 


URBINES require protection from two different causes of lubrica- 

tion failure—dirt and water. Removal of dirt alone merely does 
half a job. That is why De Laval Oil Purifiers are so much more effec- 
tive for maintaining turbine oil than any other means available. They 
instantaneously remove solid foreign matter and any moisture that may 
be present as well. 


It is extremely important to get this double protection, for water is 
the real trouble-maker as often as not. For example, condensate in oil 
leads directly to the formation of sludge, and of course there is always 
the possibility of a major water leak which might lead to serious emulsi- 
fication and very real trouble. 

De Laval centrifugals have another advantage—they do not remove 
oil-soluble additives. Action within the Purifier is wholly mechanical 
and the oil is discharged with such additives intact. 


In short, De Laval Oil Purifiers maintain oil in condition most 
nearly identical with that of new oil. 


e@ Write for Bulletin No. 400. 





THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


| DE LAVAL 21 renee 
FOR MORE DEPENDABLE POWER PRODUCTION 
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MURRAY 
TURBINE GENERATORS 


500 KW—PACKAGE TYPE 


The unit shown above was designed to deliver 500 
KW 50 cycle alternating current on steam at 285# 
gauge, 700 degrees F., and exhausting condensing to 
27 inches vacuum. Thirty identical units were fur- 
nished. 

Equipment included trip and throttle valve, oil relay 
governor controlling single throttling inlet valve with 
hand valve control for partial load operation, all 
service connections above floor line except gen- 
erator leads, drain piping brought to one point, and 
structural steel baseplate. The baseplate is suffi- 
ciently rigid so that the unit can be handled in one 
piece, and installed on the simplest of foundations. 


While “Package Type” units are furnished for export 
for installation in remote areas not previously sup- 
plied with power, similar designs can be made for 
industrial plants for main or standby power supply. 


MURRAY also produces: 
Mechanical drive turbines, horizontal and vertical 
Reduction Gears Steam Boilers 


MURRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 





PORTABLE 
INDUSTRIAL 
VACUUM CLEANER 


DUST DANGER 


QUICKLY cleans walls, floors, line shafting, 
pipes, overhead beams, ete. Reduces health 
and fire hazards. Improves working conditions 


. and morale. Cuts waste. Salvages valuable 


serap. Inereases efficiency. 
. Weighs only 40 Ibs. 
» 40° terlift, 175 
a thorough eleaning aa PX a 
yy a job. chments for 

Convertible into Blower for blowi 

ii ita Real eae 
and Insecticide. oe ee oe 


FREE TRIAL—WRITE TO 
BREUER ELECTRIC MFG. CO. 


5108 N. Ravenswood Ay., Chicago 40 








Cuts your gasket 
costs in hatf 


The most remark- 
able tool ever in- 
vented. 


Write for Booklet 


THE ALLPAX GASKET CUTTER 


Manafactured by 


THE ALLPAX COMPANY, INC. 
Distribators everywhere Mamareneck, N. Y. 











LaMotte Testing Equipment 
to Control Corrosion 
in Your Plant 


La Motte Block Comparator 
for pH Control 


The LaMotte Research Department 
has developed LaMotte pH, chlo- 
rine, and other corrosion control 
testing equipment to assist in solv- 
ing this problem. Write for copy 
of our Special Corrosion Control 
Report. 


If you do not have the "ABC 
of pH Control," a_ compli- 
mentary copy will be sent 
upon request without obliga- 
tion. 


LaMotte Chemical Products Co. 
DEPT. PPE 
Towson 4, Maryland 





7 
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WICKES BOILERS 
HAVE WHAT IT TAKES 


COUNTRY OVER 


Above: Side and end sketches 
of Wickes Crown A-Type Boiler 
installed in a large automobile 
factory. Right: A package unit 
ready for shipment. Below: 
Wickes Crown A-Type Boilers 
during erection. 


Because they are simply and compactly 
designed to conserve head room and 
floor space, yet incorporate all the out- 
standing features of modern steam 
boiler design, Wickes Crown A-Type Boilers enjoy wide popularity through- 
out industry. Each side furnace wall is a separate steam generator, yet 
an integral part of the boiler unif. The upper drum, as well as the two 
lower drums, are fully protected from the intense heat of the furnace. 
Waterwalls are used to protect the front and the rear refractory walls, 
yet no complicated headers or circulating tubes are used. The entire boiler 
is steel-cased. Our engineers will be glad to study your boiler needs and 
determine how Wickes Crown A-Type or other Wickes boilers can increase 
power efficiency in your plant. 


SALES OFFICES: Detroit, Mich., Chicago, III; New York, N. Y.; Milwaukee, Wisc.; Pittsburgh, 
Pa., San Jose, Cal.; Tulsa, Oklahoma; Fort Worth, Texas; Mexico City, Mexico; Saginaw, 
Mich., Portland, Oregon, Boston, Mass., Indianapolis, Ind.; Baltimore, Maryland; San 
Francisco, Cal. 


WICKES BOILERS 


THE WICKES BOILER CO., SAGINAW, MICHIGAN « ESTABLISHED 1854 
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tire 'D" Use comBINATION 


VALVES a == 














X 








Your first step in assuring smoother, quieter, 
more efficient pump discharge, is the installa- 
tion of Combination SILENT CHECK VALVES. 
Note these important money-saving features: 
1. Spring-Loaded—when flow ceases, valve is 
closed without chance of water hammer; 2. 
Area through valve is 20% in excess of pipe 
area; 3. Really silent in operation; 4. All 
valve wear is on easily replaced or repaired 
parts; 5. Works equally well on Boiler Feed 
Lines, House Pumps, Liquid and Steam Lines; 
also used as Foot Valves. 

Write today for descriptive bulletin giving 
pressure ranges, dimensions, prices and other 
helpful data on SILENT CHECK VALVES. They 


Type "D" is so popular | = | match the fine performance of COMBINATION 
with engineers : 


nce A COMBINATION PUMP VALVE CO. 


Simple. Its simplified design insures 
notably accurate and close regulation 846 WIOTA STREET, PHILADELPHIA 4, PA. 


of pressures. 


Easy to Inspect. Equipped with sin- ‘ 
gle seat renewable discs of composi- 


tion or metal; stainless steel valve Designate 


stem; and removable diaphragm top. 


Adaptable. For pressures up to 175 
psi—Steam, Air, or Gas. 


Durable. Bronze bodies. Screwed 
ends. 


Balanced. Available with double port . 
balanced seats. and Be 


What are your regulating problems? For nearly 
a half century ATLAS has specialized in regu- po DEAD-SURE 
lating valves for every service. We shall be 


glad to send you specific data on this or other 
ATLAS products. Use the coupon below. of 


TLAS VALVE COMPAN 
Wa \serarare ais PLANT-PROVED DEPENDABILITY 


291 South St., Newark 5, N. J. Fast action, enormous drainage capacity, and ruggedness 
Representatives in Principal Cities enabled Nicholson traps to make striking wartime records. 

| [J Without obligation, please send the “ATLAS Re- Continuing plant tests show that you can depend solidly 
| ducing Valve Data and Price Book.’’ Also, please send on Nicholson traps to: (1) Promote 
' complete information on the following ATLAS products: production efficiency; (2) Furnish 
( Damper Regulators (J Pump Governors : trouble-free long wear. Nicholson 

' (© Temperature Regulators ee . For Details makes weight-operated, piston-oper- 
5 Humiatty Controllers Send for ated traps; thermostatic steam traps; 

Saree ae C1] Thermostats air, gas, gasoline traps. Pressures to 
[Campbell Boiler Feed © (} Balanced Valves Catalog 444 1500 Ibs. For dependable, ready aid 
a es Cee es 9 on drainage problems, consult Nich- 


W. H. NICHOLSON & CO. Wi. QuisoN, 3: 
* y, 
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Union Finished Steel 
Roller Chain is manu- 
factured in all stand- 
ord sizes from %” to 
2%" pitch, in single 
‘and multiple strands. 








Specializing In Punishment Capacit 


Kg The work of a goalie calls for the stamina and dependa- 
bility which only ruggedness can provide. 

Since we confine ourselves to the manufacture of a complete line 
of steel chains, sprockets and flexible couplings, our specialized 
efforts are constantly directed toward increasing the stamina and 
dependability of our products. Specifications for the steel used in 
each part are carefully selected and since we manufacture a 
complete line of chains, we necessarily have the most efficient 
tools for each machining operation. Finally, we consult with our 
customers in order that we may recommend the correct chain for 
each application and later instruct them in proper lubrication. 
These are the reasons why Union Chains frequently demonstrate 
an exceptional ability to withstand punishing usage. 


The Union Chain and Manufacturing Company, Sandusky, Ohio. U. S. A. 








Catalog A-2 cov- 

ers Drive and Con- 

veying Chain. B-2 
covers Finished Steel 
Roller Chain. FC-1 cov- 
ers Flexible Couplings. 
Ask for your copies. 


UnioN 





Union Chains 
for Every Application 


Drive and Conveying 
Chains and Sprockets 
Bridge Chain 
Combination Malleable tron 
and Steel Chain 
HB (hardened bearing) type 
chain 
BP (bai and pin) type chain 
* 


Finished Steel Roller 
Chains and Sprockets 
All manufacturer's standard 
size ‘s in. to 2'2 in. pitch 
Single and Multiple Strands 
Extended Pitch Series in sizes 
14 in. to 4 in. pitch 
* 


SilentChainand Sprockets 
All sizes 3s in. to 14 in. pitch 
* 

Flexible Couplings 


Roller chain type 
Silent chain type 








CHAINS 
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Increase 
YOUR PRODUCTION 
with the 


STOUT NO VENT 
Boiler Return System 


It operates continuously returning con- 
densate, ALL OF IT, fast as formed 
and at the same pressure and tempera- 
ture at which it leaves the steam 
heated units. Air and non-condensibles 
are then automatically removed and 
the condensate, in the form of distilled 
water, returned direct to boiler. There 
are no traps or orifices in the system. 


High temperature direct return saves 
fuel. Often 25% or more. (This 
would offset the 20% cut expected in 
soft coal deliveries to industry as an- 
nounced July 14th by Secretary Ickes.) 


DAVID STOUT & SONS ® 6N. Michigan Ave. * CHICAGO 2, ILL. 


Heat Reclaimers @ 


Steam Condensers © 







—for Cookers, Heaters, Driers, etc. 








Improved circulation the Stout NO- 
VENT way uniformly increases the 
temperature in steam heated units and 
increases production. Reducing boiler 
load and returning distilled water pro- 
longs boiler life. 

If you operate steam heated cookers, 
heaters, driers, ironers, clothing presses, 
drying ovens, oil tanks, water tanks, 
pickling tanks or have other uses for 
so-called “process steam” investigate 
the Stout NO-VENT Boiler Return 
System. It can boost your production. 


Spiro Water Heaters @ 


Write for bulletin showing hookup of Stout NO- 
VENT System and giving operating details. Made 
in capacities 100 to 800 bhp, pressures to 200 Ib. 
Distributors will be interested in selling franchise. 


Gas Fired Boilers 











The Feature of the RECESSED 


BRASS SEAT in the 


JEFFERSON UNION 


makes it unique 


It is cut from seamless drawn tubing—free from 
all casting defects—sound and uniform always! 
It cannot be dislodged by a pipe end screwed 
in too far. 


JEFFERSON UNION CO. 
601 West 26th St., New York 1, N. Y. 


Factories at Lexington 73, Mass., and 


Lockport, N. Y. 








GIRTH 
SEAM 


writes 
user of 


NATIONAL 





Boiler Repairs Reduced 75% 


PROTECTOR 


































NATIONAL BOILER PROTECTOR CO., 740 REIBOLD BLDG, DAYTON, OHIO 









You, too, will find the National 
Girth Seam Protector saves 
trouble and money by prevent- 
ing leaks and fire-cracking on 
new or old seams in boilers. 
Sections consist of wedge nut, 
cap screw metal lug and refrac- 
tory ccvering; are easily at- 
tached. We can make immedi- 
ate deliveries. Send for descrip- 
tive bulletin. 




















Consult Us For: 

CHIMNEYS... 

FURNACE WORK... 
BOILER SETTINGS 

















AMERICAN CHIMNEY CORP. 





143 Fourth Ave., New York 3, N. Y. 


BRANCHES: BOSTON ® PHILADELPHIA 
CLEVELAND ® DETROIT 






































| 


LE Se: 









Where quiet, vibration- 
free pumping is essential, 
use an IMO... 


made for 
handling oils and other liquids 
at all capacities and pressures -i27| 
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For further information write for Catalog I-127-G 


PUMP DIVISION OF THE 


DE LAVAL STEAM TURBINE CO 


TRENTON 2 NEW JERSEY 
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the flue ? 














EXHAUST OUTLET 


YOU CAN SAVE THIS HEAT 
WITH MAXIM HEAT RECOVERY — 
SILENCERS ... arm ——F 


In any operation where Diesel power is 
used, an important amount of usable heat water LeveL 
goes out the exhaust pipe and is totally 
wasted. This heat, transformed into steam 
or hot water, could in most cases be used 
to good advantage . . . without a cent of 


added fuel cost. 
Maxim Heat Recovery Silencers make 
this possible. They are efficient silencers | = “""" 
ma 








and, where necessary, spark arrestors. But, 
in addition, they provide for the recovery 
of waste exhaust heat to produce steam 
or hot water for heating or processing op- 
erations. Automatic controls are available 
to control steaming rate, and these silen- 
cers may, due to their special construction, 
be run dry without harm to the unit. on 


Maxim Silencers without the heat recovery feature 
are available for effective silencing of internal com- ee cuales 
bustion engine exhaust or intake, steam engine ex- 
haust, air compressor intake, vacuum pump discharge, 
7 blower intake and discharge. Engine exhaust silencers 
available with or without spark arrestor. 


nnn innentl eBa i SI i iS lta Sits 
se ORO Sa RNR OR NIE 








Heat Recovery Silen- 
cer Bulletins WH-100, 
WH-102 and WH- 
103 will be sent 
promptly on request. 


























THE MAXIM SILENCER COMPANY e 89 HOMESTEAD AVE., HARTFORD 1, CONN. 





@ Mia: 
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Supplying the facts and 
data you need for 


a top design job 


in modern marine 
engineering 


Every detail of 
shipbuilding 
materials, design, 
construction, 
apparatus, packed 
into this crack i 
new handbook. JUST PUBLISHED! 


Here is a gigantic store of informative fact for design as well as 
operating engineers, integrating the technical advances of the last 
few years with the best practice in the field, making a dependable, 
authoritative presentation covering every aspect of current shipbuild- 
ing design. Every detail of information you need on the job is here— 
careful and accurate descriptions, a wealth of illustrative figures and 
diagrams, useful tables and charts, needed formulas—sizes, . weights, 
dimensions—proportioning of parts—elements of machinery, power, 
hull, propulsion, ship apparatus. It’s a rich source of the kind of 
information that assures a better design job every time. 


MARINE 
ENGINEERS’ 
HANDBOOK 


Prepared by a Staff of Specialists 
J. M. LABBERTON, Editor-in-Chief . 


Lieutenant Commander, USNR; Professor of Marine Engineering, 
New York University 


With the general engineering fundamentals reproduced from 


MECHANICAL ENGINEERS’ HANDBOOK 
(Lionel S. Marks, Editor-in-Chief) 


2013 pages, 41/4 x 7, 1250 illustrations, $7.50 


This complete manual touches on every phase of the marine engi- 
neer’s job, supplying the data, tables, descriptions, formulas, dia- 
grams, dimensions you need as you work. 


63 contributors 14 big sections 100’s of tables 


Each chapter has been prepared by a prominent engineer specializing 
in that field. All the information you want at your fingertips at the 
drafting board can be found in these 2013 pages—ranging from 
analysis of engines, turbines, feed systems—propellers, gear, deck 
machinery, electric ship propulsion—through to the specific details 
of ventilation, illumination, air-conditioning, pumps, mechanical 
refrigeration. 


Send the coupon for your examination copy 
See cee rn nnn ‘ 


| McGRAW-HILL BOOK CO., 330 W. 42 St., New York 18, N. Y. | 
| Send me Labberton and Marks’ MARINE ENGINEERS’ HANDBOOK | 
| for 10 days’ examination on approval. In 10 days I will send $7.50, plus | 

few cents postage, or return book postpaid. (Postage paid on cash orders.) | 


| DRG is 5 cp ean.s sie Oana Se SG Saas anae ua sees Einiseea iia wenn 
i ENS i oikinece heck RSG Sa DSwE SS OES OOR Gwe ae RE Ree | 
! RAG RIN RE ics sod coe Same ea eae ome Rae eer tee wae ites eee ee ee ee 
BIMGOPRER DY” iy /-ohisis' 50s sbi laaladsieep io aeige eee Nomtemete ieee eeu neater | 
| PUMA nn Ao Sice kaye se eh nus Chia esiee Aas see a vale pines ore PPE 3-46 ; 
| (In Canada: Mail to Embassy Book Co., 12 Richmond St. E., Toronto 1) \ 
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Ala., Birmingham—Alabama Power Co., Birmingham, 
has authorized appropriation of about $8,000,000 for ex. 
tensions and improvements in power plants and properties 
during present year, including increase in station capacity, 
power substations, transmission and distributing lines, and 
other facilities. Work scheduled to begin soon. 

Ark., Little Rock—American Can Co., 230 Park Ave, 
New York, N. Y.,: plans installation of electric power 
equipment in new branch tin can-manufacturing plant 
at Little Rock, where site has been selected. It will com- 
prise a main one-story production unit and several aux- 
iliary structures. Boiler and power substation are planned, 
Entire development will cost about $1,000,000. Proposed 
to begin work soon. 

Calif., Los Angeles—Red-EE-Foods, Inc., 1548 South 
Central Ave., prepared food products, plans installation 
of electric power equipment in new three-story and base- 
ment factory at 4340 Colorado Blvd., reported to cost 
close to $160,000, with machinery. Jack H. MacDonald, 
1013 East 8th St., Los Angeles, is architect. 

Calif., Los Angeles—Sunny Sally Vegetable Growers, 
Inc., 4214 South Produce Plaza, Vernon district, plans 
installation of electric power equipment in new one-story 
food-processing plant at Leonas and Seville Sts., about 
20,000 sq ft floor space. Cost reported about $100,000. 
Douglas McLellan, Architects’ Building, Los Angeles, is 
architect. 

Fla., Miami—Florida Power & Light.Co., Miami, plans 
expansion and improvement program during 1946-47 to 
cost close to $24,000,000. Project will include extensions 
in Lake Monroe generating station near Sanford, to 
triple present capacity. Also new plant, about 40,000 kw 
rating to be constructed in lower East Coast district, on 
site to be selected soon; transmission and distributing 
line extensions, power substations and other operating 
facilities. 

Ill., Chicago—Commonwealth Edison Co., 72 West 
Adams St., has taken out permits for two multi-story 
additions to calumet generating plant, East 100th St, 
141 x 200 ft, and 143 x 165 ft, for expansion in steam 
and electric divisions. Structures are estimated to cost 
close to $2,000,000. Installation will include a new 107,000 
kw hydrogen-cooled turbine-generator unit, high-pressure 
boilers and accessories, with entire project to represent 
an investment of about $10,000,000. Completion is sched- 
uled in 1947. Sargent & Lundy, 140 South Dearborn St, 
Chicago, are consulting engineers. 

ill., Hinsdale—Municipal Utilities Department, Park 
Ave., has plans in progress for extensions and improve- 
ments in municipal steam-electric power plant, with in- 
stallation of equipment for increased capacity. Cost re- 
ported about $300,000. Laramore & Douglass, Inc., 327 
South LaSalle St., Chicago, Ill., is consulting engineer. 

lowa, Alta—Municipal Light Department will have plans 
prepared soon for expansion and improvements in mv- 
nicipal steam-electric power station, to include new gen- 
erator and auxiliaries, boiler, stoker and other miscel- 
laneous equipment. Estimates of cost are being made. 

lowa, Boone—City Council has preliminary plans under 
way for new water softening plant for municipal water 
system, estimated to cost about $150,000. George Nelson 
is city engineer, in charge. 

lowa, Davenport—lIowa-Illinois Gas & Electric Co. 
Rock Island, Ill., plans extensions and improvements in 
generating station at Davenport, with installation of addi- 
tional equipment for increased output. A similar program 
will be carried out at power plant at Moline, Ill. This 
will be part of a development project scheduled for 1946, 
entire program estimated at $2,500,000, including trans- 
mission and distribution lines. : 

lowa, Sibley—Town Council plans improvements in 
municipal power plant, with installation of new cooling 
tower, coal-handling equipment and other facilities. Esti- 
mates of cost being made. Proposed to ask bids soon. 
Ralph D. Thomas & Associates, Inc., 1200 Second Ave. 
South, Minneapolis, Minn., is consulting engineer. 

Ky., Louisville—Louisville Gas & Electric Co., 311 West 
Chestnut St., has plans maturing for extensions in power 
plant, to include installation of new 50,000 kw turbine- 
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o PROTECT STEEL and IMPROVE DRAFT 
with LUMNITE STACK LININGS 
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Corrosion-resistant linings 
insure long life for steel stacks. 
Insulation prevents oxidation, 
keeps gas temperature up and 
boosts the draft. LUMNITE 
linings are refractory, insulat- 
ing and resistant to corrosion. 

Stop oxidation, prevent the 
corrosive action of sulphurous 
flue gases, insulate the steel 
from high temperatures, and 
you have forestalled the ene- 
mies that destroy steel stacks. 
The jointless LUMNITE lin- 
ings are in close contact with 
the steel. They allow no 
“breathing”; aggressive con- 
densate cannot reach the shell 
of the stack. 


A LUMNITE lining only 214 
inches to 3 inches thick gives 
full protection, while it allows 
maximum effective draft area. 
The efficiency of an old stack is 
increased; a new stack may be 
designed for greatest economy 
of steel. 

In new stacks or old, it’s 
easy to install these LUMNITE 
linings. Reinforcing mesh is 
attached to steel angles or 
other projections welded to the 
steel shell . . . the mixture of 
LUMNITE and insulating, 
corrosion-resistant aggregate is 
applied over the reinforcing 
mesh... then, 24 hours later, 
the lining is ready for service. 








7 Ways to Use LUMNITE in Power Plants 


1. Ash Pit and Cinder Catcher Linings. 

2. Coal Bunker Linings. 

3. Flue and Duct Linings 

4. Steel Stack Linings. 

5. Mortar for Brick Chimneys and Linings. 
6. Castable Refractories. 

7. Overnight Structural Concrete 








For information on stack linings and other usesof LUMNITE 


in the power plant, write: 


THE ATLAS LUMNITE CEMENT COMPANY 
(United States Steel Corporation Subsidiary) 


135 East 42nd Street, 


New York 17, New York 
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Install Leak-Proof 
Reliance Cocks 


@ Save yourself a great deal of maintenance time 
and prevent dangerous steam leakage by having 
time-tried sturdy Reliance Gage Cocks installed on 
all water columns, small boilers and tanks. 





The Spring-closing Cock shown 
above, for instance, is good for 
along trouble-free life. Reliance 
Forged Steel Gage Cock ‘*302” 
is asure cure for gage cock trou- 
bles on pressures up to 2000 
Ibs. Moderate pressures up to 
250 Ibs. are served well by the 
weighted self-closing cock. 










THE RELIANCE GAUGE COLUMN CO. 
5902 Carnegie Avenue « Cleveland 3, Ohio Reliance Weight- 


ed Gage Coc 











BOILER SAFETY DEVICES SINCE 1884 
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generator, high-pressure boiler and auxiliary equipment. 
Work scheduled to begin at early date. Public Utility 
Engineering & Service Corp., 231 South LaSalle St., Chi- 
cago, Ill., is consulting engineer. 

La., Plain Dealing—Village Council is considering plans 
for new municipal power plant and electrical distribution 
system, using Diesel engine-generator units. Cost asti- 
mated about $104,800. Proposed to arrange financing 
soon. 

Md., Baltimore—Bethlehem-Sparrows Point Shipyard, 
Inc., Sparrows Point, plans installation of electric power 
equipment, including substation facilities, in connection 
with reconversion of plant for peacetime operations. Work 
will be carried out at once and is reported to cost close 
to $650,000. Company is an interest of Bethlehem Steel 
Co., Bethlehem, Pa. 

Mich., Newberry—Water and Light Board, City Hall, 
has plans under way for extensions and improvements in 
municipal power plant, with installation of new Diesel 
engine-generating unit, about 500 kw capacity and aux- 
iliary equipment. Cost about. $83,600. Financing in part 
has been arranged through Federal aid. 

Minn., Lake Benton—Lake Benton Service Club is spon- 
soring a project for construction and operation of a 
municipal power plant and electrical distribution system. 
Estimates of cost are being made and a municipal bond 
issue will be arranged for required amount. It is under. 
stood that Diesel engine-generating units will be used. 

Neb., Lincoln—Water and Light Department, City Hall, 
plans extensions and improvements in steam department 
at municipal power plant, A and 30th Sts., with installa- 
tion of new boiler and auxiliary equipment. Cost esti- 
mated about $200,000. Black & Veatch, 4706 Broadway, 
Kansas City, Mo., are consulting engineers. 

Neb., Wisner—Electric Light and Water Department is 
considering improvements in municipal power station, 
including new cooling tower and other facilities, switch- 
board extensions, etc. Estimates of cost are being made. mY 

N. J., Rahway—State Department of Institutions and 
Agencies, State House, Trenton, N. J., has plans under 
way for extensions and improvements in power plant 
at State Reformatory, Rahway, estimated to cost about 
$135,000, with equipment. Also will make similar addi- 
tions to power station at Totowa, to cost approximately 
$140,000, with equipment. State Engineering Department, 
address noted, will prepare plans. 

N. Y., Syracuse—Construction Service, Veterans’ Ad- 
ministration, Washington, D. C., plans power plant at 
proposed new neuropsychiatric hospital at Syracuse, 
where site is being selected. Also refrigerating plant, 
air-conditioning system, outdoor electric distribution lines 
and other power facilities. Project will comprise a large 
group of one and multi-story buildings and is estimated 
to cost about $7,426,000. Appropriation is being arranged. 

Ohio, Cleveland—Cleveland Electric Illuminating Co, 
Illuminating Building, is arranging an expansion and im- 
provement program in plants and system to cost about 
$9,000,000, to be carried out during next 12 months. Pro- 
gram will include power station betterments, large power 
substation for 132,000 v transmission system, number of 
new distribution substations, transmission and distribution 
lines. 

Ore., Albany—Albany Ice & Cold Storage Co., 627 West 
Third St., plans new one-story cold storage and refriger- 
ating plant, about 120 x 180 ft, estimated to cost close 
to $150,000, with equipment. Site has been acquired in 
South Albany. Proposed to carry out work early in 
spring. Annand & Kennedy, Central Building, Albany, 
are architects and engineers. 

Pa., Philadelphia—Construction Service, Veterans’ Ad- 
ministration, Washington, D. C., plans new general med- 
ical hospital at Philadelphia, comprising large group of 
one and multi-story institutional buildings, with power 
plant, refrigerating plant, air-conditioning system, mechan- 
ical laundry, outdoor electrical distribution lines, power 
substation and other facilities. Cost estimated about 
$10,900,000. Appropriation is now before Congress for 
approval. 

Texas, Houston—Construction Service, Veterans’ Ad- 
ministration, Washington, D. C., has plans under way for 
new neuropsychiatric hospital at Houston, consisting of 
a large series of one and multi-story institutional build- 
ings, with power plant, refrigerating plant, mechanical 
laundry, air-conditioning system, outdoor overhead and 
underground electrical distribution system, elevators and 
other electrical facilities. Cost estimated about $7,315,000. 
Appropriation is now before Congress for approval. 
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Specify FARRIS “high-lift’’ valves for non-shock relief of over- 
pressures. You're done with slow sputtering pop actions .. . 
costly losses of working pressure ... when you specify FARRIS! 
The high-lift action of the FARRIS relief valve-design delivers 
high-capacity discharge — for quick relief of over-pressure. 


How does FARRIS get this high-lift action? 


4 ways: 
_ y The unique disc-design gains extra lift from 


the high-velocity port discharge. 


Cou a ace | 


Single blowdown ring does not affect capacity. 


- The long, low-stressed springs are custom- 
rated. 


Friction lag is held to a minimum by central- 
ized guiding of the springs and precision 
alignment. 










The new FARRIS Catalog tells you which “high-lift” valve you 
need to lower excessive pressure-losses in your pressure lines — FARRIS high-lift Venturi Port. Type 


to lift your operating efficiency! 1650, high-pressure, high-temper- 

. ature Safety Relief Valve. Sizes 
Write today for new FARRIS catalog! 1)” to 4", pressures up to 900 
O Ibs. — 1000°F 


SAFETY AND weir 


_RELIEF V VALVES Satan ves ranean ae | 
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ELECTRIC 


Recent Installations 


WATTS BAR T.V.A. 

| NEW HAMPSHIRE GAS & 
} ELECTRIC CO. 
PORTSMOUTH, N. H. 
} UNITED Sas co. 
GEPORT, CONN. 
ROCHESTER, Gas AND 


ROCH ESTER, N. Y. 


For breechings outside of the plant—for up- 
takes, air ducts, and other construction in- 
side—Connery jobs simplify plant design 
and cut maintenance costs to the bone. 


Much of the ability of Connery Construc- 
tion to deliver long, air-tight, moisture-tight 
service comes from the use of Connery’s 


Used OUTDOORS or INDOORS . 


Connery Construction Holds Down Maintenance Costs 


eliminates buckling and warping—provides 
reinforcement that is uniform and many 
times stronger than any structural member 
of equal size. 


Connery Construction has always been a 
good buy—hundreds of installations prove 
it. Under present conditions, it is even a 




















INDIANAPOLIS POWER & 


LIGHT CO 
INDIANAPOLIS, IND. 
CONSOLIDATED GAS ELEC. & 
| LIGHT PR. CO. 
BALTIMORE, MD. 
VIRGINIA PUBLIC SERVICE 
| CO., ALEXANDRIA, VA. 
U. S. NAVAL TRAINING STA- 
TION, GREAT LAKES, ILL. 
HENRY DISSTON SO NS 
HILADELPHIA, PA. | 
| QUARTERMASTERS DEPOT 


PHILADELPHIA, PA 


better buy. Ask for a Connery bid on that 
new plant expansion or modernization job. 


CONNERY CONSTRUCTION CO. 
Second & Luzerne Sts., Philadelphia Pa. 


“V” type stiffeners, cold pressed into the 
sheet metal from which the breechings or 
ducts are formed. 


This improved Connery Expansion-Stiffened 
construction, plus electrically welded joints, 




















EXPANSION 
STIFFENED 
BREECHINGS +¢ UPTAKES « 


CONSTRUCTION 


HOPPERS e« DUCTS 


CONNERY 


STACKS e 















Want More Steam 


in a hurry? Use 








for trouble-free valve jobs 


In renewing the disc, 
note aged —_ and 





FYR-FEEDER 



























MULTIPLE uickly the Vulcodisc 
‘SPREADER. STOKERS Jiffy Dise Viloldes 
slips off the stem 






QUICK FACTS— 


@ FYR-FEEDER is automatic, mod- 
ern, high efficiency firing at its best! 
@ Increases boiler capacity with 
cheapest grades of coal — screen-. 
ings or sweepings, wet or dry. 

@ Easy to operate. Responds in- 
stantly to sudden load changes. 


74 war-froved 
Burns fines in suspension; larger 


FE Ar URING: 
JET Sa ouelie. Multiple Burners. 
AIR COAL po ip time. 


PROPULSION Szabo" 


rye Fecoce [leak 


head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 










warp or sef' ‘act, 
its absorptien is less than 
1 per cent... . That is 
why an old Vulcodisc 
eomes out of the disc 
holder as easily as a new 
ene goes in. No need for 
——— and chisel to cut 


ng "A HURRY WIRE, PHONE, OR 
FYR-FEEDER INDUSTRIAL STOKERS- 


18-S E. Erie St., Chicago 11, Illinois 













Maudltipl C1 Interested in FYR-FEEDER Declership the disc out pieces— 
gaa STOKER 1 Send literature and delivery information distorting and disfiguring 
ace ( Have representative call the helder. 


ITS -EFFICIENT 

















Nie ais cas cas i di es as aw Gb 


ca C.,.. THE D. T. WILLIAMS VALVE CO. 
ee 2: piiten Cincinnati, Ohio 
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TO 


Lifting Houses 


... the Jack Screw 


For Pumping Asphalt, Acetate, 
Brines, Bunker C Fuel Oil, Cellu- 


losics, Greases, Molasses, Syrups 


Lifting houses, propelling ships, the big jobs are 
done by screws. In pumping thick fluids, the screw’s 
tremendous torque is applied by Sier-Bath Screw 


Pumps. Handling fluids of higher viscosity than - 


conventional displacement pumps, they start more 
quickly on cold days and reduce fluid heating costs. 
In oil burner service, their pulseless discharge pre- 
vents “puffy” firing and reduces tip cleaning. Thus, 
it improves boiler efficiency. Where automatic op- 
eration is used, they do not cause “hunting” or 
overcontrolling. 


Smooth and quiet in operation, Sier-Bath Screw 
Pumps are high in efficiency, low in maintenance 





PUMP 


THICK FLUIDS 


and less affected by head. Even when slanted, they 
maintain constant flow. Sier-Bath Screw Pumps re- 
quire no heavy foundations—an advantage in marine 
or temporary installations. Sier-Bath Screw Pumps 
are built to close tolerances. Removable liners may 
be specified. Every Sier-Bath Screw Pump incorpor- 
ates needle bearings because Sier-Bath pioneered in the 
use of needle bearings as standard equipment in screw 
pumps. Write for bulletin. 


Made by the manufacturers of Sier-Bath Precision Gears. 


SIER-BATH GEAR COMPANY, Inc. 
9256 HUDSON BOULEVARD + NORTH BERGEN, N. J. 


Only Two Moving Parts 


MEANS LOW MAINTENANCE 


GX: Two rotors are the only moving 
> Va y MRE: parts. End to center fluid move- 
ment eliminates thrust 

bearings in horizontally 

! mounted units. Self-center- 

ing timing gears prevent 
sidewear resulting from 
screw contact. Packing can be 
added while pump is running. 


4 


A -:\\\; J 
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..e NOTHING BEATS THE THRUST OF A SCREW 


Sier-Bath Screw Pumps 

















DeLeleteterere 


So ON 

















fasy EMERGENCY 
cal 
AVERTED STEAM STOPPAGE 


When the slipping of an anchor block 
caused a steam line to tear itself out of 
8” flanges, the superintendent of a Kan- 
sas power plant prevented a serious service interruption 
this way. 

















He found, on removing the broken flanges, that the pipe 
could not again be gotten back into flanges. So he en- 
closed the open ends in a sleeve of slightly larger cast-iron 
pipe, packing oakum tightly around the gap in the steam 
pipe. The remaining space in the sleeve was then tamped 
full of Smooth-On No. 1 Iron Repair Cement. 

The Smooth-On hardened soon enough to allow steam 
to be turned on that same day. And, with this repair, serv- 
ice was maintained until permanent repairs were possible. 

Not only for emergencies like this, but for regular, rou- 
tine maintenance repairs as well, does Smooth-On No. 1 
prove handy and dependable. Leaks are stopped, cracks 
sealed, loose parts tightened, economically, lastingly. Easy 
to use as putty, sets to metallic hardness. 

Get Smooth-On No. 1 from your supply house in 1-, 5-, 
25- or 100-Ib. sizes. If your supplier hasn’t it, contact us 

POPULAR 


direct. 
a R a le REPAIR HANDBOOK 


40 pages. 170 diagrams. Clear instructions for 
many short-cut, practical, tested repairs to 
plant equipment. Pocket size—and should be 
in the pocket of every engineer and me- 
a we chanic, Yours, for just sending the coupon. 


onan n= Sign aad Send Nous on on 0 sn sn ms 


Smooth-On Mfg. Co., 570 Communipaw Ave., Jersey City 4, N. J. Dept. 31. 
Pleasé send me a Smooth-On Handbook 









































































Doit wii SMOOTH*ON 


The Iron Repair Cement of 1000 Uses 
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Heat Transfer Equipment 
PATTERSON-KELLEY 


SYNONYMOUS 
TERMS 


Patterson-Kelley is an engineering as well as a manu- 
facturing organization, designing heat transfer units 

of many types to customers’ requirements. We bring 

to the problem of heat transfer a thorough under- 

standing of its underlying principles. 

If your designs with specifications are available, we 

will be pleased to quote. However, if the equipment 

is only in the planning stage, the benefits of our 

experience in thermal or mechanical design are . 


yours for the asking.” 


7 PATTERSON-NELL 


Sne 


131 = STREET, EAST i peg PENNSYLVANIA 


BOSTON ORK 1 

96A HUNTINGTON AVENUE iol PARK AVENUE 

PHILADEL CHICAGO 4 

1700 WALNUT STREET RAILWAY EXCHANGE BUILDING 


Representatives in All Principal Cities 








a _— 


7) ees 


spettmnengnt emastnsemecsccscccstassess 





1214" x 15” Superior 
Diesel Municipal Installation, 
Sandersville, Georgia 


i cca 


Division of 
THE NATIONAL SUPPLY CO. 
Plant and General Sales Office: 
Springfield, Ohio 


SUPERIOR DIESELS 
MARINE e STATIONARY e LOCOMOTIVE 
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Think of the TIME 


Largest Pipe Coil 


Plant in the U.S. A 
Experience You | | 


57 Years’ 


Save 
REMPE PIPE COILS | 


Coils, Bends, Assemblies, for ice and refrigerating plants, cold stor- Rims on all your “high- 
age houses, chemical works, blast furnaces, soap factories, feed water up” valves. No need 
heaters, car heaters, all purposes for which bent pipe is used. of keeping a long, cum- 
" . bersome ladder always 
Illustrated is one example of on hand just to close 
many. Large chemical lead coil a valve. 
and steel tank assembly, de- 
signed and built by Rempe. The Babbitt Rims give you 
Rempe method of lapping lead instant and positive 
pipe ends over steel flanges control of overhead 
eliminates possibility of con- valves from the floor 
tamination. —save time, steam and accidents. Adjustable to any valve, 
easily attached and low in cost. Don’t delay. Get your 
Bring your pipe coil problems to Babbitt Rims now! Complete information on request. 


Rempe for experienced counsel in all BABBITT STEAM SPECIALTY CO. 


fields. Wire, phone or write, or, if South Water, Spring and First Sts. 
possible, come and see us. New Bedford, Mass., U. S. A. 


Babbitt 


REMPE - ——Adjustabie— 
344 No. Nk ps alii - ad 5 SPROCKET RIM 


with Chain Guide 








PHONE KEDZIE 0483 


iii Me 


— Damp Proof 
..g Water Proof 


Leaks, water seepage in con- 
crete walls can be stopped 
instantly — permanently with 
FLEXTITE. This material 
will convert wet basements 
into bone-dry useful space. 
Will seal leaks against water 


pressure. Can be used in ele- z . ° 
vator pits, tunnels, dams, con- The acceptance of Mercoid Controls is universal. 
crete water tanks, retaining The reason is based on their record for dependable 
rage vegeta cal aggro operation and long service. They are easy to install, 
coat for waterproofing an - é a : 
dampproofing. adjust, and require practically no attention. 
Write for The hermetically. sealed mercury switches used in 
Further all Mercoid Controls are dust, dirt and corrosion- 
Yo a — proof, thus assuring positive performance under all 
of operating conditions. 
FREE ° ~~ 
TRIAL : 


OFFER 











FLEXROCK COMPANY - Pressure Control—for var Toggenes Sent i 
. i ie i . ui U: . - 
3623-A Filbert St. Philadelphia 4, Pa. eat ME sy oer erating range is plainly indi- 


r . : is plainl 
Please send me complete FLEXTITE information . . . . details ee oer ab cated on a visible dial. No 


of FREE TRIAL OFFER—no obligation. justmenis are easily made. guesswork—easy to adjust. 
See catalog No. 600 for complete information on all types of Mercoid Controls.. 


THE MERCOID CORPORATION 


3211 West Belmont Avenue, Chicago 41, Illinois 








Company 
Address 
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New way fo inhibit 
SLIME and SCALE in air conditioning 
ond humidifying equipment... 





Developed by the Oakite Research Laboratory, a NEW 
chemical development is now available that provides a suc- 
cessful answer to the problem of controlling and inhibiting 
slime, odors and lime scale in closed systems of water-wash 
air conditioning equipment . . . or in humidifying equipment 
designed to maintain a high relative humidity in connection 
with processing or manufacturing operations. 


This NEW material . . . Oakite Airefiner No. 52... is a 
white, free-flowing powder, completely soluble in water and 
odorless in both dry and solution form. Economical, safe to 
use and non-toxic, its highly effective germicidal and fungi- 
static properties are extremely potent in controlling slime 
formation and growth of mold organisms. You merely add 
Oakite Airefiner No. 52 to water supplies in the recom- 
mended concentration. A free 3-page Special Service Report 
gives you further details. Write for your copy today. 


OAKITE PRODUCTS, INC., 23 Thames St., NEW YORK 6, N. Y. 
Technicol Service Representatives Located in All Principal Cities of the Unired Stotes ond Conoda 


OAKITE 
. Ecatodeans 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREM 
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Other Power Plant 
Cleaning Jobs for OAKITE 


Automatic Filters ... Electrical Precipitators 
. « « Controlling Slime and Scale Formation in 
Air Wash Air Conditioning Units -... Clean- 
ing Evaporative Condenser Coils ... Con- 
trolling Slime and Mold in Humidifying Systems 
. « « Cleaning and Descaling Diesel or Gasoline 
Engines ... Cleaning and Descaling Jacket 
Weiter Coolers and Lube Oil Coolers ... 
Cleaning Surface Condensers ... Cleaning 
Water and Steam Condensate Meters .. 
Descaling Water Cooled Compressors ... 
Cleaning Unit Heaters ... Descaling Ammo- 
nio Condensers ... Cleaning Transformers 
.«« Cleaning Painted Surfaces of Equipment 
+ Stripping Paint. . . Cleaning Floors. 









safe DUAL-VALVE 
BLOW-OFF CONTROL 


Install an Everlasting Duplex Blow-Off Unit and you 

will be SURE of completely dependable valve team- 

work. Quick opening and closing supplied by the 

‘‘regular’’ model W Everlasting lever-operated Valve 
security completed by the wheel-operated 

Everlasting Companion Valve. 

The Everlasting Valve opens with an 

easy 70-degree movement of the 

operating wrench; provides unim- 

peded straight-through flow; closes 

with the same ease and sureness. 

Each opening or closing action re- 

grinds the disc, keeping it tight-fitting. 

The Everlasting Companion Angle 

Valve bears the brunt of the blow- 

off force and supplies necessary re- 

sistance to the wearing action of the 

boiler water. 


The Everlasting Duplex unit meets all 
code requirements for boiler-blow- 
off service. Either valve may be ob- 
tained separately. 


Write for Everlasting Bulletin E-100 


giving full information. The blowing valve 


EV-275 


Everlasting 
Valves 


Ser everlasting protection 





Tells how, 
what, where, 
and why 


HOw To CHOO 


A STEAM TRAP 


Send for your 
FREE COPY 


This 40-page book gives condensation rates for the 
different types of steam-using equipment . . . how 
to select the right size trap . . . explains trap capa- 
city factors .. . how to determine lift of a trap... 
correct trapping of unit heaters . . . trap selection 
where large volumes of air occur .. . trapping pipe 
coils in still air and for blast heating . . . Jacketed 
kettles, autoclaves, submerged surfaces . . . hospital, 
kitchen ‘and laundry applications . . . trapping 
mains, drips and special equipment . . . covers trap- 
ping practices and theory, installation, operation 
and maintenance. Included is a description of the 
Super-Silvertop Steam Trap and details of simpli- 
fied piping. Send for your FREE copy. 


THE V. D. ANDERSON COMPANY 
1939 WEST 96th STREET © CLEVELAND 2, OHIO 





YOURE ALWAYS SURE 
A LIQUIDOMETER 


weivefor 
COMPLETE DETAILS 
"L/QUIDS WORTH STORING ARE WORTH MEASURING “ 


tHe LIQUIDOMETER corp 


SERA 
36-31 SKILLMAN AVE., LONG ISLAND CITY,I,N.Y 
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Yow can now eliminate water supply system expenses and prob- 
lems, and obtain reliable low cost cooling and condensing in a wide 
variety of services, with the FIN-FAN Air-Cooled Heat Exchanger. 


This “package type” unit... a joint development of The Griscom-Russell pe — — os 
Co. and The Fluor Corporation, Ltd. ... can be used for liquids, gases Cooled Heat Exchanger which 
or vapors at pressures up to 5,000 psi and temperatures up to 1500-F, baat = a 
operates efficiently at any air temperature, can be installed wher- heat transfer equipment and the 
ever convenient, and a single installation can be arranged to handle — . yen a 
multiple duties. equipment, and structures, 





FIN-FAN Exchangers are performing satisfactorily such services as 
condensing steam and still overheads, and cooling gases, jacket water, 
and other liquids. Write for complete information on its many distinctive 


features and advantages, and their application to individual condensing 
or cooling services in which you are interested. 


THE GRISCOM-RUSSELL CO. 
285 Madison Ave., New York 17, N. Y. 


GRISCOM-RUSSELL 
| Pioneers in Heal “Trantjer Apparatus 
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9 >< PRODUCTS 


Y... industry, as well as 
every one else that has any part in the 
operation of factories, mills, foundries, 
mines, transportation companies, util- 
ities and institutions finds industrial 





Y SIN. 
REG.U.S.PAT.OFF, 


INDUSTRIAL rubber products absolutely essential 
Rubber Products for their successful operation . . . just 
that Quaker is the kind of products that Quaker 


making NOW for 
civilian use 
(PARTIAL LIST ONLY) 


manufactures. 

BELTS that will deliver power on 
your hard and difficult transmission 
drives; Belts that will convey thous- 
ands and thousands of tons of all kinds 
of materials: in the raw form or finished 
product, ready for the dealer’s shelves 

. and delivered at an economy that 
will interest and surprise you. 

Then, too, every conceivable kind 
of HOSE: air, water, steam, fire pro- 
tection, oil, gasoline, suction, spray, 
welding, acid, chemical, 
sand blast, etc. 

And where can you find any kind 


Transmission Belting 
Agricultural Belting 
Conveyor Belting 
Elevator Belting 
Air Drill Hose 
Chemical Hose 
Creamery Hose 
Fire Hose 

Fuel Oil Hose 
Garden Hose 
Gasoline Hose 
Tank Car and Tank 


vacuum, 


Truck Hose of a plant or building that does not re- 
Sand Blast Hose quire ROD and SHEET PACKINGS 
Spray Hose to equip and to keep it in satisfactory 
Steam Hose 


operation. There is a proper type of 
Quaker Packing for any service con- 
dition, and our Engineering Experts 
are ready and willing at all times to 


Suction Hose 
Oil Suction and 
Discharge Hose 


si a give you the value of their knowledge 

Mase in recommending the proper Packing 
Welding Hose for you to use that will be a money- 
Tubing saver for you. 


Quaker Products are sold through 
Distributors all over the country. Don’t 
just ask for rubber goods—ask for 
Quaker Industrial Rubber Products 
and insist on getting Quaker Quality 

. it costs no more. 


Rod Packings 
Sheet Packings 
Gaskets 
Washers 

Pump Valves 
Moulded Articles 


If there is a way to get it done 
QUAKER will do it 


QUAKER RUBBER CORPORATION 


Mfrs. Industrial Rubber Products 
PHILADELPHIA 24, PENNSYLVANIA 
NEW YORK - CLEVELAND - CHICAGO - HOUSTON 

Western Territory 


Quaker Pacific Rubber Company 
San Francisco * Los Angeles 
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Twelve sete to select from. Hand 
operated capacities /% to 6” inclusive. Mo- 
tor operated 3% to 8” inclusive. 


A few of our More Than 12,000 
Customer: 


Kaiser *"Shipbuttging Co.; Bethiehem- 
intham Sh Grates: of Portsmouth Navy 

3 A - ‘one Web- 
ster Engineering a H — 
deNemours & Co.; West Pen r Co.; 
iMlinols. “Central Raltroaa:; Federal Pipe & 
Supply Co.; Alabama Drydock West- 
inghouse Elec. & Mfg. Co.; Sodas Bath 
Shipbuilding Co. 


Write Air Mail for printed matter. 


PIPE — 


% 

















Quick 


Deliveries 
16 FURNACE ST. | 





POULTNEY, VT. 



























Your bins, bunkers, 
weigh-hoppers, screens 
and chutes from pound- 
ing and sledging this 
easy inexpensive way. 

Let VIBRATION 
HEP work for YOU... 
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29 lb. - 55 lb. - 75 lb. 
200 lb. and 500 lb. 
“IMPACT MODELS" 


4 lb. - 9 lb. and 15 |b. 
“NOISELESS MODELS” 


SYNTRON 
COMPANY 


494 LEXINGTON AVENUE 
HOMER CITY, PA. 



























Vp No. 3 ina series of —S—= 
advertisements on the 
requirements for the 
COMPLETE condition. 


CHINES f) ing of boiling ‘water. 


~ Be 1.Sound Chemicatatreatment 





] by So f-] O56 
=) : Pag fre (discussed in the F issue) 
: Oo O9 
off fee 
° Ps 20 
5 ) ® 
¢ 2.A Good OrganigeCoagulant 





T f Pri Mio) MAM OF A (to be discussed in t issue) 
DOD 0 mea COAGULANT ARE: 


hye: Mai fal sludge in iba iy to prevent ad- 


















ffi Mi by dal ati “ suspended (to be discussed in y issue) 


ow bein rapid settling of 
and Dy | elimination by a 


ts for COMP boiler-water treatment. 
f u-want to kno iow how a real organic coagulant 
\hai cand: reid volt chemical treatment, talk it 
ih the: mya | Man—there's no obligation! 








RS “F"DREW & CO., INC. 
15 East 26th Street, New York 10, N. Y. i ee 
Ib. Representatives in key cities in the United States, Canada, Mexico, Brazil 2 NS eee cesses Sittienies 
Ib. and Porto Rico | MAIL 1s r 2m & Co., Ine. 
LS" St., New y, c 
is | eSeire ae oe 
Ib. COUPON enn No about 
LS” 
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3.Simple But Sciegfic Control 


4 Competent Servicam Instruction 


a ONE of the‘four A 5 4 | 


Se THE COMPLETE BOILER-WATER TREATMENT 
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NEW FORM 


























COMPLETELY CLEAN TUBES FASTER 
WITHOUT TUBE DAMAGE 


Balanced Rotor—eliminates friction in the Airetool motor 
so that all power is directed against the load. 


Power Seal — Increases motor efficiency, prevents power 
waste, produces constant torque at low speeds, eliminates dead 
centers and allows motor to be loaded down to 50 rpm with- 
out stalling. 


New Form Cutters—quickly and thoroughly clean tubes 
without tracking or damage to tubes. 
... these are the features found 

EXCLUSIVELY IN AIRETOOL TUBE CLEANERS 


that make possible faster, more thorough cleaning of tubes without damage. 
Airetool tube cleaners are offered in a variety of style and sizes to effi- 


ciently meet every tube cleaning problem. Made for tubes 1% in. to 24 in. 
|. D.; straight or curved. 


Write the Airetool Mfg. Co., Dept. PY, Springfield, Ohio, for 
FREE HELPFUL BULLETINS 


Va cele) MANUFACTURING 
COMPANY 


~ 
Put these features to work for YOU 





tp > 2 A 


POWER PLANT 


ENGINEERS GUIDE 


WITH QUESTIONS AND ANSWERS 









ui 
1500 PAGES-—6S 


IN HANDY FORM 
Basic principles of 
neering, including 

















until $4 is paid. Otherwise, I will return it. 


Name 





m NEW FROM COVER TO COVER! 


| 

| 

| 

| 
JUST PUBLISHED—For All 
Engineers, Firemen, Water Tend- 
ers, Oilers, Operators, Repair 

Men and Applicants for Engi- 

neers’ License Examinations. | 

A Complete Steam Engineers’ | 

ibrary in One Book! | 


1700 ILLUSTRATIONS.FULL INDEX 


i a Ol FACTS AT YOUR 
FINGER ENDS! 
PRACTICAL INFORMATION 


struction, Operationand Repairs. 
Gives practical information on 
Boiler Calculations, fuels, feed 
pumps, water heaters, economizers, 
water treatment, injectors, traps, draught, 
safety valves, oil burners, stokers, condensers, 
ejectors, cooling towers, evaporators, steam and hot 
water heating, pipe fitting & tubing. Contains complete 
data on all types of Steam Engines and Turbines, In- 
dicators, Valve gear, Valve setting, Air Compressors, 
COMPLETE Hoists, Gas and Diese? Engine Operation, Lubrication. 


PAY SHA Get this information for yourself— 
ONLY § MO. ASK TO SEE IT—Mail coupon today! 


SS AS SS SS A SS SS A A SS A A SS A SS SL SS om 


AUDEL, Publishers; 49 W. 23 St., New York 10,N.Y. 


Mail AUDELS Power Plant Engineers Guide (Price $4) on xr 
7 o- free trial. If O.K. I will remit $1 in 7 days and $1 monthly 
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Seco 
corroding eT criptive Bulletin. 


Write for 
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OF ILLINOIS OF NEW YORK, Inc. OF CALIFORNIA 
59 East Van Buren St 328 Broadway 148-156 Spear St 
Chicago $ New York City I San Francisco § 












GARRATT-CALLAHAN CO. 
























WHY WORRY 
About 


Cracked or Broken 


CASTINGS? 


Let Metalock cold repair experts solve your problems 





quickly, simaniaeillt and at modest cost. The Metalock 
method is used by the armed forces; accepted by In- 
spection Services; endorsed by leading manufacturers 
of heavy equipment; approved by leading insurance 


companies; applied daily in all industries. Write 








today for free 24-page illustrated booklet. 


METALOCK CASTING REPAIR SERVICE 


2705 43rd AVENUE « LONG ISLAND CITY, NEW YORK 
TELEPHONE STILLWELL 4-0122 


ERSTE 








CONSULT CLASSIFIED SECTION OF YOUR LOCAL TELEPHONE DIRECTORY 
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‘BHOENIX 
Drop 2 Forged 
FLANGES 


---are Versatile 


Wherever the use of a flange is required 
. .. whatever the size and type specified 
... there’s a Phoenix Flange available 
for the exact purpose. 


Phoenix Flanges are drop forged from 
mild steel especially suited to welding 
and machining. When specified, they 
can be supplied in Stainless Steel, Everdur 
brass and other alloys. 

Every Phoenix Flange complies with 
ASA requirements and ASME and ASTM 
specifications. 

For safety, service and satisfaction 
specify Phoenix Flanges. Write for your 
free copy of the new Phoenix Flange 

- Catalog today. 


Flange Division of 


PHOENIX MANUFACTURING COMPANY 


Catasauqua, Joliet, 
Pennsylvania Illinois 








TLL 


| fe) 
5 Dp COMBUST! 


DEPOSIT 


METAL REPLACEMENT 


GaMLeNnITE is 
wader that is blown : 
while it is operating. 
mabpustion “ 
wder, 
carried nde stack by the it 
Gamlenite reaches —_ = 
i i 
pon a go efficient heat 


* and re- ae 
ens life of tubes” anc” 
reser sh boilers of eer L E | 
non ees bond for Bulletin 454. CHEMIC AL 
pes 
metal surfaces * COMPANY 
protec 
of acids 1469 Spring Garden Avenve—Pittsburgh 12, Pa. 
195 San Bruno AvenueSan Francisco 3, Calif, 
11 Broadway—New York City, N. Y. 














and Guards 
for Boilers 
Tanks, ete. 
all Pressures 


RUBBER GASKETS 


‘supplied in all sizes 
All shipments from stock. Send for catalog. 


CIAL WATER COLUMN & GAGE CO. 


Livingston, N. J. Livingston 6-1400 


Reducing 
Valve 


Will maintain the constant pres- 
sure desired regardless of initial 
pressure. It is a dead 

end valve. 


May we send catalog 
E-10? 
The C. E. SQUIRES CO. 


E. 40th St. & Kelley Ave. 
CLEVELAND - OHIO 
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COAL CRUSHING 
COST GOES DOWN 
and FIRING 


EFFICIENC 
with Ameri 
Ring Crushe 

















American AC 3B Rolling Ring Crusher 
Installation at the Southern Indiana 
Gas and Electric Co. at Evansville, Ind. 





LS The installation at the Southern Indiana Gas and Electric Company 
‘A is SPOT has been in service over 3 years, without repairs or replacements 


having been made. 






ae American Rolling Ring Crushers have an average operating cost of 


less than 1 cent per ton—including power, depreciation, labor and 
all overhead costs. 


Their low cost dependable oper- 


ONLY AMERICANS HAVE ation is proved in performance 
THE SHREDDER RINGS all over the world. 


On the rotor multiple manganese shredder Americans are sturdily con- 
rings, each with 20 cutting edges, split coal in- structed yet compact an d easily 


stead of crushing it to provide a uniform prod- . ee 
uct with high tonnage at low cost. Each shred- installed in limited headroom. 
















der ring revolves freely on its own shaft and. Capacities up to 500 TPH. 
deflects from tramp iron. No shear pins or 
conventional safety devices to bother with. Write for this 


informational bulletin. 






0 and Manugacturd 
asia rruohens and. Pulucrigers 1429 MACKLIND AYE 


ST. LOUIS 10, MO. 
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“PENNSYLVANIA’ 











A unique Central Station with a Coal Mine on one side, and 
a River on the other—where the coal is prepared by 2 of the 
more than 60 “Pennsylvania” Bradford Coal Breaker and Cleaner 
installations in the U. S. Central Stations. 


Forty years’ experience—at your service. 


SYL ; ‘ 
New York @ Pittsburgh E N ) VAN { ace & ~ 
Chicago @ Los Angeles § CRUS PANY Wake Lente 


1706 Liberty Trust Bidg., Philadelphia 7, Pa. 


COAL PREPARATION 


Heavy Duty Plastic Makes 


SOLID FLOOR PATCH 


INSTANTLY...No Wait for Setting / 


: 





Tamp Smooth! 
Truck Over! 


uw yuu cats tesiusc uiuken concrete to solid smoothness 
without having to close off the area. Use durable IN- 
STANT-USE . a tough, plastic material which you 
simply shovel into hole—tamp—and run traffic over imme- 
diately. NO WAITING. Bonds tight to old concrete. 
Makes smooth, solid, heavy-duty patch. Withstands ex- 
treme loads. Keep a drum on hand for emergencies. 
Immediate shipment. 


Request Descriptive Folder and Details of 








| FLEXROCK COMPANY 
| 3623 Filbert St., Philadelphia 4, Pa. 
Please send me complete INSTANT USE infor- 
mation and details of FREE TRIAL OFFER—no 
i obligation. 















pistories: 
“Done More... Than I Was Told It Would Do”) 


“Previous to the time we installed Elec- 
tro Neutralizers our boilers were in an 
unusually bad condition . . . having 4” 
of old hard scale and the top coated 
with rust. The rust is fast disappearing 
as well as the scale; parts of the boilers 
are now showing bare metal,” wrote 
J. E. Osborne, Mgr., Swiss Cleaners & 
Dyers, Louisville. Sold on money back 
guarantee and users protected by in- 
surance policy. Sold by leading Supply 
Jobbers nationwide, or write for litera- 
ture and recommendations without obli- 
gation. The Electro Chemical Engineer- 
ing Co., Louisville 2, Ky. 


Boiler Maintenance 


Controls pH value of water automatically Re- 
moves old scale, lengthens boiler life, increases 
steam efficiency, reduces:repair cost. Cuts fuel 
consumption from 15% to 25%. Stops the eat- 
ing of metal, pitting, foaming, carry-over and all 
types of corrosion including electrolytic action. 

roduces mineral-free water and pure steam, 
prevents new scale formation regardless of 
cause or type. 


ELECTRO CHEMICAL ENGINEERING CO., LOUISVILLE 2, KY. 


ELECTRO-NEUTRALIZER 


FOR WATER CORRECTION AND POSITIVE BOILER-SCALE ELIMINATION 








line, sul- 
phureus 
and leak- 


WATERPROOF AND HIGH HEAT LINING 


fer atke- 
= 
| 
4 
i 





tanks, 
stacks & breechi has 
oo in- 





with 
TIKSTEEL .during 
Repeat order 

September, 1945. 


Pleture at right show! 
galien FR. R. 
lined with PLASTIK- 


STEEL. 
PLASTIC STEEL SERVICE 
210 California Street San Francisco 11, Callf. 


1944. 














C. H. Wheeler of Philadelphia 


STEAM CONDENSERS 
e 
STEAM EJECTOR TYPE VACUUM PUMPS 
8 
MECHANICAL DRAFT WATER COOLING TOWERS 
e 
DECK MACHINERY 


C. H. WHEELER MFG. CO. 


19th ST. end LEHIGH AVENUE, PHILADELPHIA 32, PA. 
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31 CENTRE PARK 


EXCLUSIVE DOt CHUre: 
GUARANTEES BOTH CLEAN ANI 


1. MECHANICAL 

SEPARATION 
Deflector cup directs flow 
of air or gas together with 
water, oil and dirt to the 
walls of the housing and 
thence downward at high 
velocity into the base 
where liquid and heavier 
dirt particles are deposited. 


2. FILTRATION 

Air or gas, having been 
mechanically cleaned, rises 
at low velocity through 
the Radial Fin Filtering 
element or insert which 
removes the lighter air- 
borne material. 


SEPARATOR FILTER 


The popularity of Staynew Double Action Pipe Line 
Filters increases as manufacturing tolerances de- 
crease—as vanes and pistons are closer fitted, orifices 
are made smaller, machines in general are built to 
more precise limits and processes are more scien- 
tifically controlled. Inexpensive, quickly installed and 
easily maintained, these filters provide highest filter 
efficiency with low overall maintenance. 


IMPORTANT APPLICATIONS 


Protection of Air-operated Tools * Paint 

Spray * Sand Blast * Air Displacement of 

Liquids * Air-operated Instrument Controls 
Liquid Agitation 


COMPLETE DATA ON REQUEST 


DOLLINGER CORPORATION 


ROCHESTER 3, N.Y. REPRESENTATIVES IN PRINCIPAL CITIES 
MORE THAN 1,000,000 STAYNEW PIPE LINE FILTERS SOLD TO INDUSTRY 
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Airetool Mfg. Co. 

Air Preheater Corp., The 
Aldrich Pump Co., The 
Alken-Murray Corp. 
Allen-Sherman Hoff Co. 
Allis-Chalmers Mfg. Co. 

Allpax Co., Inc., The 

American Chimney Corp. 
American Chain & Cable Co., Inc. 
American Coal Burner Co. ............. 190 
American District Steam Co. 
American Engrg. Company 
American Locomotive Co. 

(Alco Products Division) 
American Pipe Bending Machine Co. 
American Pulverizer Co. 
Anderson Co., The V. D 
Arkansas Fuel Oil Co. 

Armor-Clad Co. 
Armstrong Machine Works 
Atlas Lumnite Cement Co., 
Atlas Valve Co 

Audel & Co., 


Babbitt re mpoeinity Co. 
Babcock & Wilcox Co., The 
Babcock & Wilcox Tube Co., The 
Bacharach Ind. Inst. Co. 
Badenhausen, — Phillips, Inc. 
Bailey Meter C 


Baldwin Locomotive Works 

Beaumont Birch Company 170 
Belmont Packing & Rubber ae The -172 
Bernitz Furnace, a 

Betz, H. 

Biddle Co., AS G. 

Bird-Archer Co., The 

Blackburn-Smith Co. 

Blackmer Pump Co. 

Bonney Forge & Tool Works 

Boulin Instrument a. pehases 

Breuer Electric Mfg. Co. 

Brickseal Refractory Co. ... oe 
ee 2S « nee 30 
Brown Instrument Co., The 


Cash A. W. 
Shagmnan’ Valve Mfg. Co., 

al rag Back Cover 
Chicago Metal Hose Corp. 162 
Cities Service Oil Company 
Climax Industries (McAlear Division).. 
Cochrane Corporation 
Combination Pump Valve Co. .......... 182 
Combustion Engrg. Co., Inc. ......... 32-33 
Condenser Service & Engrg. Corp... 38 
Connery Construction Co. 190 
Cook’s Sons, Inc., Adam 
Corning Glass Works 
MRO MED a, ta akekinveateeeadneksesacewe 37 
Crane Packing Co. 
Crocker-Wheeler Division 
Cutler-Hammer, Inc. 


Dampney cog od of America, The ... 
Dart Mfg. ms OE. Gisuakesaxeacssue 144 
Davis ag See hans eheee@bes eee . 
Davis Regulator Wit Sea ESG SEDI eeu eae 
Dearborn Chemical Co. 

De Laval Separator Co., 

De Laval — Turbine C Co. 

Detrick Co., M. H. 

Detroit Stoker Co. 

Dollinger Corp. 

Dowell, Incor nee 

Drew & Co., Inc., E. 

du Pont de Nemours & Co., i. 4. 


Economy Pumps, 

Edge Moor Iron Works, Inc. 45 
BOR WOEE VOIWER, TRC. oi ciss:ccccesice vee 119 
Ehret Magnesia Mfg. * 
Electro Chemical Engineering Co. 

Elgin Softener Corp. 

INANE B50. 5 415g casos 60's: sb sialon obi 2-3, 46, 143 
Engineer Co., 

Ernst Water Saeed & Gage Co. 
Everlasting Valve Co. 


Faber Engineering Co. 

Fairbanks, Morse & Co. 

Fairmont Coal Bureau 

Farris Engineering Co. 

Felt Products Mfg. Co. 

Fisher Governor Company 

py ee SL et & err 42 
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Flexrock Co. 

Flynn & Emrich Co. 

Foster Engrg. Company 

Foster Wheeler MID ne cs:s pse-ai0 ence e1e-4: 50 48, 49 
France Packing Co., The 

Fuller Company 

Fyr-Feeder Speader Stoker Div. 


Gamlen Chemical Co. 

Garlock Packing Co., 
Garratt-Callahan Co. 

General Coal Co. 

General Electric Co. 
Gifford-Wood Co. 

Goetze Gasket & Packing Co., Inc. 
Golden-Anderson Valve Specialty Co.. 
Goodall Rubber Co. 

Green Fuel Economizer Co., The 
Greene, Tweed & Co. 

Grinnell Co., Inc, 
Griscom-Russell Co., 

Grove Regulator Co. 


sinering, fe Co., inc:, D. W. 
ae Corporation eaters 
1 Laboratories 
Hays Corporation, The 
Hee A Institute of Combustion ... 
— Gage Division (American 
ACh ain & ble Co. 
Henszey Company 
Hercules Float Works 
Hoffman Combustion Engineering Co. -40-41 
Honan Crane Corp 
Huyette Co., Inc., P ithe Paul B. 


Infilco, Incorporated 
Ingersoll-Rand 
International Nickel Co., 
Iron Fireman Mfg. Co. 


Jefferson Union Co. 
Jenkins Bros. 
Johns-Manville 


Keasbey £ Mattison Co. 
sellogs © The M. W. 
Kennedy Valve Mfg. Co., 


Ladish Drop Porge Co... «2.6 2-6 ..0s06 149 
La Motte Chemical Prod. Co. ......... 180 
Leeds & Northrup Company * 


t 
Tiquidometer. o-. The 
Lummus Co., 
Lunkenheimer >. The 


Manzel Bros. C 

Marion Machine, Found 

Marley Company, Inc., 

laxim Silencer Consens, 

[cAlear Manufacturing Company 
cGraw-Hill Book Co. 

ercoid Corp., The 1 
Metalock Casting Repair Service ...... 
Midwest Piping ~~ upply Co., Ine. ..1 
Milton, Roy, in 

Mitchell Co., 

Murray Iron Works Co. 





National Aluminate Corp. 
National Boiler yg Co. 
National sopely Se 

National Valve & M 

Niagara ey a 
Nicholson & Co 

Northern Equipment ‘Co. 
Norton =" 

Nugent & Co., Inc., Wm. W. ......... 


Oakite Products, Inc. 
Ohio Injector Co., The .... 
Otis Elevator Company 


Patterson-Kelly Co., Inc., The 
Pennsylvania Crusher Co 
Permutit Co., The 
Philadelphia ‘Gear Works .. 
Phoenix Mfg. 

Plastic Stee 


Porter Co., Inc., 
Porter & =, fs 
OWE CO., TRE, WIM. ov sess cece s cen 129 
Powers Digi ee Co., The 
‘Prat-Daniel Corp. 
Precision Thermometer and 
Instrument Co. 


Quaker Rubber Corp. 


Raybestos-Manhattan, Inc. 
Reconstruction Finance Corp. 
Reading-Pratt & Cady Div. of 
American Chain & Cable Co., Inc. 
ae — Column Co., The 


Rem 

Republic ‘iow Meters Co. 

Richardson Scale Company 

Roto Div. Of Pilot Co. . 02.5 ccc ecleees 143 


Sarco Company, Inc. 
Saverite Engrg. Co. 
Scovill Mfg. Co. 
Sea-Ro Packing Co. 
Shell Oil Co., Inc. 
Sier-Bath Gear Co., 
Simplex Valve & Meter Co. 
Simmonds Aerocessories, Inc. 
Sims Company, The 
Skinner Engine Co. 
Smooth-On Mfg. Co. 
Socony-Vacuum Oil Co., 
Springfield Boiler Co. 
Squires Co., The, C. E. 202 
Standard Oil Company of California .. 
Standard Oil Company (Indiana) ... .43-44 
Steel Improvement & For, e Co. 
Stephens-Adamson Mfg. 
Stone & — Engrg. Corp 
Stonhard 
Stout & Sons, David 
Strong, Carlisle & Hammond Co. ..... 
Superior Engines Div., The 
PURIONOD BUDDY CO. ics cs occ ccs cons 193 
Sun Oil Company She 
Swartout Co., The 
Syntron Company 


Taylor & Co., 

Taylor ey = ‘Pipe Works 

Templeton Brothers, Inc. 

Tennessee Eastman Corp 

Terry Steam Turbine Co. -.» The 

Texas Co., The 

Tide Water Associated Oil Co. 

Todd Shipyards Corporation (Com- 
bustion Equipment Division) 

Treasury Department 

Troy Engine & Machine Co. 


Union Asbestos & Rubber Co. 

Union Chain & Mfg. Co., The 
Union Iron Works 
United States Hottmses Machinery Corp. 154 
United States Rubber Co. 
United States Steel Corp. 87 
Rs tee EE GON hic sic oc ru tia he's wore vin sores 113 


Vogt Machine Co., Inc., Henry 


Waldron Corp., John 

Wallace & Tiernan Products, Inc. 
War Asset Corp. 

Warren Steam Pump Co., Inc. 
Western Chemical Co 
Westinghouse Elec. —- 
Wheeler Mfg. Co., C. 

Wickes Boiler Co., The 

Williams Gauge Co., The 
Williams Valve Co., ee DA. 


Wing Mfg. Co., L. 
Worthington ase” & Machy. Corp. 
Xzit Sales 


Yarnall-Waring Co. .......... 10, 11, 56, 148 


Firms whose advertising is not in this 
issue but is appearing in other issues are 
marked with an 
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Note the Modern Design... 


. 


Pat. No. 1,866,292 





of this small gate valve ‘ 


CHAPMAN LIST 960 


Bonnet fitted with substantial forged steel yoke; flanged forged 

steel packing gland eliminates exposed threading on valve yoke 
(preventing rust and corrosion when used in exposed locations); swivel 

bolts for holding packing gland; no gaskets to blow (as in valves with 
flanged bonnet connections). 


Chapman List 960 valves are made in sizes from 4%” to 2” —in 
carbon steel for pressures to 800 pounds; in alloy steel for pressures to 
1000 pounds at 750°F. (For higher pressures, specify List 990). Seats 
and plugs can be super-hardened for extra severe services. 


The Chapman Valve Manufacturing Company 


INDIAN ORCHARD, MASSACHUSETTS 
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How Permutit helps prevent 
boiler scale and corrosion 


There’s no chance for impurities in feedwater to cause scaling, corrosion of 
boilers and steamlines—and even more serious trouble—if a plant is Permutit* 
protected. Permutit removes these impurities before the water enters the boilers! 

Manufacturers of water conditioning equipment for over 30 years, Permutit 
provides every process for control of water quality—Zeo-Karb Water Softeners 
(illustrated), Hot and Cold Lime Soda Softeners, Deaerating Heaters as well as 
Continuous Blowoff and Demineralizers that deliver a low-cost substitute for 
evaporated water. 

It’s no trouble at all to keep boilers clean as new metal—with Permutit 









Water Conditioning. Write, outlining your watér problem, to The Permutit PERMUTIT ZEO-KARB* H WATER CONDITIONER removes bo TH E 


Company, Dept.P 3,330 West 42nd Street, New York 18, N. Y. or Permutit hardness and bicarbonates from water. Effluent contal 
no incrustants,. is reduced in total solids and alkalinif 


Co. of Canada, Ltd., Montreal. *Trademark Reg. U. S. Pat. Off. Alkalinity can be adjusted by mixing effluents from 


Zeo-Karb H Unit and a sodium zeolite unit. 


Trademark Reg. U.S. Pat. 0 
Manufacturers of ALL types of water treatment equipment 
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